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ADVERTISEMENT. 


This work (Bulletin No. 45) is one of a series of papers intended to 
illustrate the collections belonging to the United States, and consti- 
tuting the National Museum, of which the Smithsonian Institution 
was placed in charge by the act of Congress of August 10, 1846. 

The publications of the National Museum consist of two series—the 
Bulletin, of which this is No. 43, in continuous series, and the Proceed- 
ings, of which the sixteenth volume is now in press. A small edition 
of each paper in the Proceedings is distributed in pamphlet form to 
specialists in advance of the publication of the bound volume. 

The Bulletin of the National Museum, the publication of which was 
commenced in 1875, consists of elaborate papers based upon the collec- 
tions of the Museum reports of expeditions, etc., while the Proceedings 
facilitate the prompt publication of freshly-acquired facts relating to 
biology, anthropology, and geology, descriptions of restricted groups 
of animals and plants, the discussion of particular questions relative 
to the synonymy of species, and the diaries of minor expeditions. 

Other papers of more general popular interest are printed in the 
Appendix to the Annual Report. 

Full lists of the publications of the Museum may be found in the cur- 
rent catalogues of the publications of the Smithsonian Institution. 

Papers intended for publication in the Proceedings and Bulletin of 
the National Museum are referred to the Committee on Publications, 
composed as follows: T, H. Bean (chairman), A. Howard Clark, R. E. 
Earll, Otis T. Mason, Leonhard Stejneger, Frederick W. True, and 
Lester F. Ward. ; 

S. P. LANGLEY, 
Secretary of the Smithsonian Institution. 
WASHINGTON, D. C., September 20th, 1893. 
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Poe FA CoE, 


Nearly thirty years have passed since the Monograph of the North 
American Bats* appeared as one of the series of miscellaneous publi- 
cations of the Smithsonian Institution. Imperfect as it was, this me- 
moir has remained the single work on the subject. The influence of 
Prot. 8. F. Baird is discernible throughout, and it is proper to say that 
the opinions of species therein entertained were accepted by him. But 
the changes in systematic zodlogy make it desirable that a new essay 
be written. 

The monograph as it now appears is essentially new. It is not only 
larger by reason of the addition of species, but the descriptions are 
elaborated. Noyel standards of comparison have been employed and 
many anatomical details included in the introduction. 

The region occupied by the monograph (as in the original issue) is 
that of North America, extended to the south as far as the boundary 
line between the United States and Mexico. 

Since 1864 two forms (Huderma maculata and Atalapha teliotis) have 
been discovered. Two tropical genera (Artibeus and Promops) and one 
species ( Vespertilio albescens) have been found to extend their northern 
movements so as to be included in the United States. The chief acces- 
sions have come in the form of geographical subspecies. Among these 
occur Promops perotis californicus, Nyctinomus macrotis nevadensis, 
Vespertilio albescens melanorhinus, Vespertilio albescens affinis, Vespertilio 
albescens evotis, Vespertilio nitidus ciliolabrum, Vespertilio nitidus ma- 
cropus, and Vespertilio nitidus longicrus. 

In the accounts of the genera Vespertilio and Nyctinomus, which we 
know to range southward over extended areas, the work is confessedly 
incomplete, since the material available did not permit of comprehensive 
study. I felt indisposed to treat critically the descriptions of authors 
of forms, which, inmy judgment, demanded careful comparisons of types 
and of extensive series of individuals. I can not pass judgment there- 
fore upon the validity of the new species of Nyctinomus described by 
Dr. C. Hart Merriam (Nyctinomus femorosaccus and Nyctinomus moha- 
vensis), nor of several new species of Vespertilio from Mexico which 
have been described by other authors. 


“A Monograph of the Bats of North America. H. Allen, M. D., assistant surgeon 
U.S. Army, Washington, D. C., 1864. 
v 


VI PREFACE. 


The material used in revising the old monograph and bringing it up 
to date is for the most part that in the possession of the U.S. National 
Museum. Valuable aid was received by specimens examined from the 
collection of the Museum of Comparative Zodlogy of Harvard Uni- 
versity; that of the American Museum of Natural History, New York; 
that of the Academy of Natural Sciences of Philadelphia; and that of 
the California Academy of Science. I desire to return my thanks to 
the officers of these institutions for courtesies extended. Dr. C. Hart 
Merriam, of the Agricultural Department, Washington, kindly sent me 
the entire valuable collection of the Vespertilio in his charge; and by 
so doing enabled me to study this difficult genus under the most favor- 
able circumstances. Special acknowledgments are also due Mr. H. A. 
Ward, of Rochester, N. Y., who placed in my hands his entire collec- 
tion of Chiroptera. I also wish to thank Mr. G. 8S. Miller, jr., of Cam- 
bridge, Mass.; Prof. J. H. Montgomery, of Meadville, Pa., and Dr. 
Robert W. Haynes, of Los Angeles, Cal., for valnable assistance. 

All measurements are assumed to be in the French scale unless other- 
wise stated. 

The measurements in English scale are taken from the monograph 
of 1864, together with lists of specimens which at that time formed the 
basis of the descriptions. These are copied for the convenience of 
readers who may not have access to that publication. 

The figures have been drawn by Mr. F. von Iterson with a fidelity 
to the originals which can not fail to aid the student of a confessedly- 
difficult group of animals. 


ABBREVIATIONS. 
.S. N. M.—United States National Museum. 


U 
A. N.S. P.—Academy of Natural Sciences of Philadelphia. 
M. C, Z.—Museum of Comparative Zodlogy. 
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A MONOGRAPH OF THE BATS OF NORTH AMERICA, 


By Harrison ALLEN, M. D, 


INTRODUCTION. 


The bats constitute the order Chiroptera. Unlike related groups 
which are equally extensive, the bats do not vary in sufficient degree 
to be confounded by any possibility with other creatures. By an un- 
trained observer shrews might be mistaken for mice or voles, some of 
the smaller marsupials. for minks or weasels, conies for marmots. But 
the popular impression of a bat is accurate, since this creature is the 
only mammal adapted for true flight, and no other mammal resembles 
it. If any mammals exist or have existed that are half bats and half 
moles, half bats and half lemurs, half bats and half marmots, they are 
quite unknown to the naturalist. Paleontology is silent as to the 
origin of the bats, though comparison of their bony framework with 
those of the Insectivora, Lemuroidea, and Rodentia suggest that they 
may have arisen from the mammalian stem not far from the points at 
which the differentiation of these branches began. 


MEMBRANES. 


Let us examine the undissected bat, and endeavor to establish thereby 
general conceptions of the creature and of some of the signs of the 
superficies by which its varieties can be named. It is at once seen 
that the anterior extremities are furnished with greatly elongated 
fingers, the intervals between which are occupied by two layers of skin. 
Goldsmith uses a happy phrase when he says ‘the fingers serve like 
masts that keep the canvas of a sail spread and regulate its motions.” 
Layers of skin thus make up the wing membrane. They are continuous 
from the last finger and the thumb, or some adjacent surface, to the 
sides of the body, the neck (both above and below the arm and forearm), 
and the outer side of the posterior extremity. Each wing membrane 
reaches below the knee and from this point, in varying degrees, to the 
ankle and the foot. The space between the posterior extremities is also 
occupied, as a rule, by two adjoined layers of integument which con- 
stitutes the interfemoral membrane. This structure as opposed to the 
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above is less constant in form and dimensions. It may be guided by a 
long tail quite to its tip, it may allow the tip to project in different de- 
grees beyond its free margin, it may greatly exceed in size that of the 
stunted tail, it may be defined as a hem along the inner border of the 
limbs, or it may be entirely absent. 

It follows from these statements that all bats are provided with a 
back and a front skin-expanse from the sides of the body to the extremi- 
ities in a constant manner, but from the tail to the posterior extremities 
in an inconstant manner, the last named presenting modifications deter- 
mined by degrees of outgrowth of the tail itself. 

The membranes present many details with respect to the manner of 
their attachment to the sides of the body and to the various parts of 
the limbs. Interesting variations of plan are seen where the skin 
crosses joints. In the elbow joint the skin may be attached entirely to 
the epicondyle, so that the joint lies quite to the under side of the 
wing, asin the African fox-bat, Epomophorus; or it may be attached 
midway, namely, to the olecranon, as in many forms, but perhaps best 
seen in the neotropical American Saccopteryx; or it may be attached 
entirely to the epitrochlea, so that the joint lies quite on the upper sur- 
face of the wing, asin Rhinolophus pearsoni and Taphozous. At the 
wrist distinctions are seen in the manner in which the tendons of the 
extensor carpi ulnaris and flexor carpi ulnaris are disposed at the an gle 
which is formed between the radius and the fifth metacarpal bone. 
When this angle is marked, and skin-folds are conspicuous over the 
tendons named, a radio-metacarpal pouch is defined. The knee always 
lies on the upper surface of the membrane. It is most free in Macrotus 
and least so in the Molossi.* The membrane attached to the ankle may 
lie entirely to the hallueal side of the joint, but is disposed to cross it 
by an oblique raised fold and be secured to the minimal, 7. ¢., little toe 
side. 

I have found it convenient to employ a number of names for the sub- 
divisions of the dermal expanse. 

The membrane which extends from the sides of the trunk to include 
the anterior extremity is the wing membrane (“bat wing,” patagium), 

The membrane between the legs is the interfemoral membrane (uro- 
patagium). 

The wing membrane above the arm and forearm is the prebrachium 
(antebrachial membrane, propatagium), 

The wing membrane below the arm and forearm would become anti- 
thetically the postbrachium. But since the postbrachium could not be 
separated from the sides of the trunk and the legs, it has been found 
necessary to discard it. 

The part of the wing membrane lying between the body, the humerus, 


“The group named the Molossi will be held in this essay to be distinct from the 
group of which Emballonura is the central genus. Iam of the opinion that these 
alliances are distinct and coequal. 
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the lower extremity, and a hypothetical line drawn downward from the 
elbow and intersecting the free margin of the membrane, is the endo- 
patagium. 

The boundary at the elbow is often fixed by the vertical terminal 
branch of the triceps fascide system. The subordinate lines (probably 
platysmal in origin) in the endopatagium incline obliquely either to- 
ward the humerus or the trunk. 

The part of the wing membrane which is limited by the line at the 
elbow as above given, by the forearm, and the fifth metacarpal bone 
and phalanges, is the mesopatagium.* Within the mesopatagium the 
subordinate lines incline either toward the forearm or the manus. 

The part of the wing membrane limited to the manus becomes the 
ectopatagium (dactylo-patagium). The subdivisions of the ectopatagium 
are the first, second, third, and fourth interspaces. These are named 
from the pollex toward the quintus. The series of bones which is em- 
braced in the metacarpal and phalangeal lines being conspicuous in 
the bat, it is desirable to possess a name in referring to each series 
taken as a whole. The name digit will be used for the rod of segments 
embracing the metacarpal element. The nerve which appears at the 
anterior margin of a digit becomes predigital, and that of the posterior 
mInargin, postdigital. 

The cartilaginous tip to the terminal bony phalanx, respectively, of 
the third, fourth, and fifth fingers might receive the name of the third 
phalanx when three phalanges are present, and of the fourth phalanx 
when four phalanges are present.t The shapes of the terminal pha- 
langes are of interest and some of these will be described. 

IT have examined a sufficient number of genera to suggest that an 
account of the markings of the wing membranes and of the shapes of 
the terminal phalanges enter into all discriminating studies. 

The division of the wing membrane into the parts endopatagium, 
mesopatagium and ectopatagium is sustained by what is observed in 
Taphozous mauritianus, since in this species the endopatagium is of a 
dark color while the rest of the membrane is white, excepting the extreme 
tip of the end of the third finger. Now when the animal is at rest the 
surfaces above named are those only which are exposed to the light. 
In all young bats which cling to the mother, without exposing any other 
portions of the membrane than those named, it is evident that for a 
long period the endopatagium has functions which are not exacted of 
the rest of the wing membrane, and in consequence, in my judgment, 
it is easy to see how this portion of the wing expanse should be dis- 
tinguished from those portions which are used only in flight. 


*The endopatagium and mesopatagium are together the same as plagiopatagium 
of Kolenati. (Beitr. z. Naturgesch. der Europ. Chir., Dresden, 1857.) 

tIt must be acknowledged that the study of the embryos does not confirm the 
statement here made. In a word, the segmentation of the cartilage from the shaft of 


the bony phalanx remains a probability only. 
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The digits on their palmar aspect may be sharply defined as in the 
Phyllostomide and Corynorhin us, or they may be obscured by the mem- 
brane or the upper part in the forepart of the hand, namely, in the 
region of the second, third, and fourth digits, as in Molossi, Vesperti- 
lionid and the genus Antrozous. The membrane may lie chiefly on 
the upper aspect of the digits, as in most bats, or at. the lower. That 
in the second interspace may be attached to the upper border of the 
second and to the lower border of the third metacarpal bone. 

The skin is much more loose about the legs than the arms and on the 
interfemoral membrane than the wing membrane. The membranes are 
attached to the lower border of the first two or three caudal vertebra, 
thus permitting them to be seen distinctly above, and to the upper bor- 
ders of the remaining vertebre, thus permitting them to be seen more 
distinetly belove. 

The skin of the two sides of the body unite in such wise as to per- 
mit a very narrow interval to exist between the two layers. The upper 
layer of the wing membrane is extending directly outward on a level 
with the back of the chest and of the loin, but the lower layer is vari- 
able. It may extend outward as in the upper layer, but a disposition 
exists for it first to conform to the curve of the side of the trunk and 
join the upper layer near the union of the side with the upper surface 
of the trunk. In one remarkable instance, Chilonycteris davyi, the 
under layer extends quite to the middle line of the back, and thence is 
deflected in an acute angle outward to join the upper layer. The re- 
gion of the axilla is greatly depressed in bats, owing to the inclination 
for the under skin layer to extend upward and backward. This space 
is so large as to suggest the adaptation of the pouch thus formed for 
the protection of the young. In Cheiromeles it must have another sig- 
nificance, since it here constitutes a huge bag-like involution which 
extends as far as the middle line of the back. 


THE WING MEMBRANE AT REST. 


The bat when at rest folds the fingers by a movement of the root of 
the hand (carpus) downward on the wrist end (distal end) of the forearm. 
This movement is characteristic and when completed brings the fingers 
in a compact bundle (like the ribs of a closed umbrella) under the fore- 
arm and parallel to it. The hand is thus tucked up toward the rest of 
the anterior extremity, and as the forearm (in the same movement) is 
sharply flexed on the arm the entire extremity presents the greatest 
possible contrast to what it exhibited when prepared for flight. The 
bat now supports the body in one of two ways. It is prone, 7. é., with 
the front of the body downward on the plane of support, or it is pend- 
ant, ¢. e., hung by the claws of the hind feet. If itis prone the base of 
the thumb and wrist Supports the body and is furnished with a hard- 
ened pad of skin (callosity) for the purpose, the thumb being held at 
the same time well out of the way, and the posterior extremity taking 
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the position nearly the same as that of terrestrial quadrupeds. The 
best example of those that scurry* when the wings are folded are the 
Molossi. In this group the phalanges of the third and fourth digits 
are now no longer held in axial line with the metacarpals as in flight, 
but are drawn upward and to the side, though well out of the way. 
The tail in all prone forms remains extended and the tip touches 
the plane on which the animal rests. If the bat is pendant in rest the 
base of the thumb and wrist do not support. The thumb is without 
callosity, is more engaged in the wing membrane, and is drawn more 
or less in toward the under surface of the wing. In this event the foot 
is furnished with sharper and more recurved claws, since they are now 
prehensile. The leg assumes a position quite at variance with the ter- 
restrial position and is different in this regard from all mammals, the 
sloth alone excepted. The tail in the pendant form, at least in our red 
bat, is drawn well forward and rests on the lower part of the trunk. It 
is readily seen that very long digits of the anterior extremity would be 
more or less in the way in the prone forms, while they might be extended 
to any degree in the pendant forms, without interference. In fact the 
first named have smaller digital elements than the last and the wing 
expanse is correspondingly more restricted. 


THE WING MEMBRANE IN FLIGHT. 


While interesting characters are thus observed in the bat when at 
rest it is in the use of the limbs in flight that the chief peculiarities are 
noted. The intervals between the digits vary greatly in the different 
genera. As already remarked the under surfaces of the second and 
third digits are boldly outlined or are covered with membrane so as to 
obscure their outlines. In the forms in which this obscuring is noticed 
the fifth finger is supported by a little rod of cartilage. 

The opening of the wing exerts a powerful influence over the posterior 
extremity. It pulls it outward in the forms in which an interfemoral 
membrane is present and thus makes tense this membrane. The entire 
limb is abducted from the terrestrial position and the foot is turned 
with its plantar surface forward. 

The wing membrane may be said to be redundant when the expanse 
above the arm and forearm extends freely to the carpus and embraces 





*A word was needed to express the terrestrial motion of a bat whose wings are at 
rest. I venture to use ‘‘scurry” in lieu of a better. 

tThe contrast between prone and pendant positions of bats when at rest is an 
instructive one. It supposes the existence of a number of adaptive characters, which 
will be observed in the accounts of members of our fauna. So little is known of the 
habits of bats that it would be premature to base any generalizations upon these or 
any other isolated groups of structural peculiarities. I have seen our common brown 
bat in captivity hang itself up by the claws, but have never seen it other than prone 
when at rest in its native haunts. Iam also aware that Rhynchonycteris (which has 
a flexed thumb and a small pollical callosity) comes to rest like a moth; i. ¢., with 
Wings expanded yet prone, 
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the small thumb to a point beyond the first phalanx of the thumb; 
when it extends down to the foot beyond an oblique muscle line which 
extends upward and outward from the lower part of the leg; when the 
space between the second and third digits is ample, and that between 
the thumb and second digit is provided with a well-defined hem of 
membrane. 

Skin folds are often disposed along the lines represented by the 
palmar fascia, at the proximal end of the fifth digit.* The flexor ten- 
dons at the radio-digital angle are often covered with similar disposi- 
tions of the skin. 

The membranes are Supported not only by the parts of the skeletal 
frame-work, as these parts are usually defined, but by a number of 
Special adaptations. An accessory cartilage at the somad margin of 
the terminal fifth digit has been already named (Vespertilionide, ex- 
cept Plecoti).+ The interfemoral membrane is supported at the free 
margin by a special cartilage (calear) from the tarsus in all bats except- 
ing the Pteropide, Rhinolophidie, and the stenodermata. The calear 
may have a process from its under margin, as in Noctulinia noctula. 
The terminal joint of the tail may be spatulate, as in Nycteris. Termi- 
nal cartilages of the third and fourth digits are present except in Ptero- 
pide, Rhinolophide, and Emballonuride. They are of varying 
Shapes, the whole arrangement having for its object the support of the 
free margin of the wing membrane. These cartilages, as a rule, are 
deflected outward, though they may remain axial, as in Phyllostomide 
and Plecoti. 

All things remaining the same, the degree of strain may be measured 
by the extent and variety of these special supports, and may be said 
to be in the line of specialization for aerial movements. Hence, in forms 
in which they are absent the membranes are broad and may be said to 
exhibit more of a parachute arran gement than in other types in which 
they are present, and the motion of the wings to be like that of a slow 
fanning rather than a rapid, varied flight. 

Strain on the membranes is also shown in the angles formed between 
the portions of the wing farthest away from the body, namely, the 
region of the second and third digits. These are pulled away from the 
fourth and fifth digits, which remain nearly passive, by the traction of 
the muscles which extend these bones (extensores carpi radiales longior 
et brevior), and the whole membrane becomes tense. The contrast be- 
tween the shapes of the wing in this regard is considerable when such 
forms as Artibeus, Nyctinom us, and Atalapha are compared. 

When the wing of a bat is held up between the eye of the observer 








* Vespertilionide (excepting Plecoti), and Molossi. 

tIn the prodrome of this introductory essay (Proc. U. 8. Nat. Mus. xvi, 1893) this 
cartilage is given as a character of the Molossi, while said to be absent in Antrozous. 
I have since corrected both of these Statements. My first announcemeut respecting 
the accessory cartilage was made in Proc. Acad. Nat. Sci. Phila., 1889, 330 (note), 
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and a bright light the membrane is seen to be translucent. The deli- 
cate connective tissue lines (trabeculie) are seen uniting the various 
parts of the bony framework, and the positions of the nerves, blood 
vessels, and muscle-fascicles are displayed. The paths of the nerves and 
blood vessels constitute one system and may be spoken of together, but 
the trabecule and muscles are distinct from these and in some degree 
from each other. As in the case of the relation which exists between 
the skin and the bones, so in the arrangement of the parts just named 
the degrees of strain to which the wing is subjected account in the main 
for the difference in the various genera. The muscle-fascicles are most 
numerous in the membrane near the body, and are better developed in 
the narrow-pointed winged forms, such as Molossi and Atalapha, than 
in the broad, parachute-like forms.* The muscle element in the wing 
is especially weak in the Pteropide, Rhinolophide and Vespertilionide. 

The fibrous lines which extend across the membranes are not without 
system. Many of them are excessively attenuated tendons; such, for 
example, are the fibers of the palmar fascia, already mentioned. Others 
are the fibers which connect the joints of digits; more of them yet ap- 
pear to be parts of a true derm. The nerves and blood vessels pursue 
the same courses. Since the directions of nerves are of more impor- 
tance in morphological study than the vessels, the former will be alone 
named. In each interdigital space a nerve tends to enter at its proximal 
end and, dividing into two branches, incline along the sides of the op- 
posed metacarpal bones. The departures from this plan are numerous, 
and are so constant in groups of generic and even specific limitation 
that they constitute valuable additions to diagnoses. 

An oblique raised line passing down on the wing membrane from the 
upper part of the arm, in most bats, corresponds to the coraco-brachi- 
alis fascicle. It is least marked in highly aberrant forms, and may be 
of nerve origin, instead of muscular, in Noctilio, Corynorhinus, and 
Plecotus. A second, lying near the elbow, in like manner, is caused by 
a muscular slip from the triceps extensor and therefore becomes the 
triceps fascicle. In Corynorhinus and Pleclotus this line is represented 
by one corresponding to a nerve, apparently ulnar, or the internal cuta- 
neous. Both these lines are offshoots from the muscles named. The 
intercostal lines are those which pass directly from the sides of the 
trunk. 

The wing membrane, when expanded, exhibits differences in the width 
of the interdigital spaces. These differences relate in an intimate man- 
ner with the behavior of the parts in flight, and consequently with 
habit. The subjoined table indicates some of these distinctions: 


* Perhaps the highest degree of development of the muscle system is attained in 
Rhinopoma. 
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Manal (pteral) formule of the widths of second, third, and fourth interspaces, 
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This list is selected in the main for comparison in members of’ a sin. 
gle family, viz, the Phyllostomidze. The last eight forms are from fami- 
lies other than the one first named. 

It is believed that these distinctions may be conveniently included 
in the characteristic proportions of bats. 

In flight the thumb is extended in Vespertilionide, but partially 
flexed in Phyllostomidze (excepting Desmodus and Diphylla) and in 
Plecoti. The degree of inclosure of the thumb in the membrane an- 
Swers to the amplitude of the membranes generally and when extensive 
tends to draw the thumb slightly toward the palm, the space between 
the thumb and index finger being moderately occupied by a skin expan- 
sion. 

It is a tendency under certain conditions for all growth processes to 
dominate functions other than those which are essential to their own 
activities. The best general conception of the manner of extending a 
fold of skin between the limbs is Seen in the Batrachia. In the water 
newts a longitudinal ridge is often seen extending along the sides of 
the trunk. This is continuous along the hinder border of the anterior 
extremity (well developed in Menopoma) and reaches as far as the tip 
of the fifth digit. This fold is Supplied by the ulnar nerve, which ap- 
pears to be in its earliest expression a nerve for the skin of the poste- 
rior border of the forearm, of the fifth digit, and the muscles found in 
these regions. The phenomena of a fold of skin extending between the 
toes is one already familiar, so that the general plan of the skin expanse 
in a creature so low as the Menopoma prefigures that of so highly spe- 
cialized a form as the bat without violence and without leaving a single 
line obscured. Difference of degree and not of kind separates them. 
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The very exceptional disposition in the bat for the skin from the 
trunk to extend the entire lengths of the limb, and in the case of the 
anterior extremity to form enormous webs between the produced dig- 
its, is associated with an inclination for the ears to become greatly ex- 
panded and for cutaneous offshoots to appear at the muzzle, chin, and 
the sides of the face. Even the prepuce is disposed to be redundant. 
Together with this inclination, dermal structures are highly specialized, 
so that the sebaceous glands, hair follicles, and tactile bodies are well 
developed. It can be readily surmised that special adaptations for a 
variety of purposes occur in this group of structures, so that secondary 
sexual characters are found in the gland masses of the skin of the neck, 
and of the skin folds, the details in the ears, the pouches of skin, ete., 
are available for purposes of classification. 


THE EXTERNAL EAR. 


In this connection let us glance at the peculiarities of the external ear. 
The external ear ismarkedly modified from the type usual in quadrupeds. 
Its simplest expression is seen in the Pteropidze and the Rhinolophide. 
In these families the widely separated auricular cartilages are closely 
enwrapped by integument and the tragus is said to be absent. (See be- 
low.) In such an ear the terms inner and outer borders and tip, exhaust 
the list which are demanded in their description. In the ears of the 
remaining families it is far different. The auricle here is expanded to 
degrees which bring the outer parts to a greater or less degree down- 
ward and forward on the upper parts of the neck and reach the region 
of the mouth, or even the chin, while the inner border, being guarded 
by a skin fold which connects the ear to the crown, is disposed to be 
united with the corresponding part of the ear of the opposite side and 
extend in varying degrees toward the snout. Skin lappets arise frem 
both inner and outer borders. Those from the inner border from a 
long appendage which lies in advance as defined in the simple ear and 
becomes the internal hem. As arule it ends as a free lobe inferiorly, 
which thus becomes the internal basal lobe. The line of the true inter- 
nal border being always discernible becomes the internal ridge. The 
external border, which is distinguished from the true external border 
which now becomes the external ridge is also disposed to form a hem 
(external hem), which, however, in contrast to the inner is apt to be 
divided into an upper and a lower part; the upper part forms the first 
scallop, and the lower the second scallop. The free lower end of the 
outer border becomes the external basal lobe, which may be separated 
from the lower scallop by a deep basal notch, or the second scallop may 
extend across this notch and the external basal lobe and becomes con- 
tinuous at various distances with the face or that over the lower jaw. 
These parts will not receive distinctive names. In most examples the 
auricle is also conveniently divided into an anterior and a posterior 
part, the anterior part is marked, if marked at all, by lines repeating 
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that of the internal border, while the posterior part is marked, if 
marked at all, by conspicuous transverse lines or strie. The hair 
when it extends upward on the ear from the crown is usually of the 
color and character of that of the crown, while that of the posterior is 
of the color and character of that of the neck. 

The tragus varies exceedingly in form. The following terms are em- 
ployed in its description, viz, the inner and outer border, the tip, the 
notch, which is near the base of the outer border, and the basal lobe, 
which lies below the notch. The tragus is said to be absent in Ptero- 
pide and Rhinolophidie, but in some examples of the family last named 
arudimental tragus can be discerned. The tragus always arises from 
the ridge which lies in front of the auditory meatus and connects the 
inner and outer auricular borders. It is of interest to observe that 
while this connection with the borders is imperfectly defined in most 
bats that in the recently discovered Huderma it is markedly so united 
and tends te constrict the basal parts of the enormous auricle. 

Not only is this the case, but the ears are often united by a band 
(inter auricular membrane) which extends obliquely forward. In Cory- 
norhinus and Macrotus it is on the face, and in Promops perotis reaches 
quite to the snout. 

In illustration of the value of the ear in classification the following 
table is drawn up from the members of the bats described in this 
memoir. 

Phyllostomide.—External ear without internal basal lobe. External 
ridge rudimental or absent. External basal lobe not marginal, but lies 
well within the large second scallop, which is continued well in front; 
tragus prorect, coarsely crenulate or spinose on outer border. 

Molossi.—Kar without internal basal lobe. Internal ridge produced 
forming a “keel.” External ridge marginal, produced, bounding exter- 
nal basal lobe. External basal notch open, 7. ¢., not covered by lower 
scallop; tragus rudimental. 

Vespertilionide.—Kar with internal basal lobe. Internal and exter- 
nal ridges rudimental, not produced. External basal lobe marginal 
(except Plecoti), not touching external basal ridge. External basal 
notch occupied by produced lower scallop. Tragus obscurely crenu- 
late on outer border, or smooth. 


SECONDARY SKIN DEVELOPMENTS. 


At the muzzle the skin folds are median and lateral. The margins 
of the nostrils expand above and at the outer side while they are sepa- 
rated by a groove or a ridge in the middle line, as is seen in Brachy- 
phylla and Nyctinomus. Or the two lines of perinarial expansion may 
meet below in the space between the nostrils and the lip to form a 
swollen ridge as in Glossophaga or a lappet as in most Vampyri, while 
the internarial ridge is continuous with a vertical leaflet. This is the 
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type seen in most of the Phyllostomidz as exemplified in this memoir 
in Artibeus and Macrotus. The nostrils may remain simple with the upper 
border advanced upon lumen of the opening so as to divide it into two 
cornua as in most Vespertilionidze or the lumen may be oval as in Hu- 
derma. 

In all the genera in which the foliations about the nostrils are well 
developed the outgrowths occur in positions of structures which can be 
named in the muzzles of other mammals. Thus in Rhinolophus (and at 
least in Hipposideros, so far as examined) the upper or inner margin of 
each nostril leads to the development of a fold (supra-narial) which by 
uniting with its fellow forms the anterior of the two ascending leaflets 
or the sella; the lower or outer margin leads to the development of the 
lateral fold (infra-narial), which passes back to form the lateral margin 
of the posterior ascending leaflet or the terminal leaflet; the muzzle 
glands are continuous posteriorly, with a short skin-fold which joins 
with the lateral fold to form the terminal leaflet. The supra-narial also 
joins the terminal leaflet from in front. The three plications end on 
the terminal leatlet at the part where it frees itself from the head. Va- 
rious supplemental folds occur in Hipposideros, none of which, however, 
disturb the plan. The scheme described for Artibeus is essentially the 
same, excepting in the fact that a single ascending leaflet is formed, to 
which both supra narial and infra-narial folds contribute. In LKeto- 
phylla the entire muzzle-gland series becomes foliate, thus exhibiting 
a complete development of a tendency announced in Rhinolophus. In 
Nycteris the supra and infra narials do not assist in forming a median 
structure, but remain well out on the side of the face. 

The lower lip is firmly held to the gum of the lower incisor teeth, as 
in Vespertilio, or it is free and forms a protrusile, membranous fold 
as in Atalapha. It may be entire or divided in the center so as to form 
two chin plates as in Macrotus and, as a variation, in Nycticejus. In 
Atalapha a distinct lappet extends entirely across the chin and in de- 
grees of development distinguishes the sexes. The chin itself and the 
space directly back of itis adorned with scattered warts in all forms, 
but in Phyllostomida, as shown in Artibeus, the entire chin is conspicu- 
ously adorned with verruce arranged in median and lateral groups. 
In Chilonycteris and Mormops these are the sites of curiously complex 
leaflets. 

The sides of the face are furnished with skin-folds of various lengths, 
which are continuous with the external border of the auricle, or a large 
wart lies directly back of or below the angle of the mouth, while the 
sides of the muzzle are apt to be more or less thickened by swollen 
gland-masses, which tend to embrace the side of the nose-leaf as in 
Artibeus and Macrotus, or ascend toward the vertex of the face, where 
they either approach each other on the top of the muzzle as in Antro- 
zous, or end free as in Corynorhinus. 


12 BULLETIN 43, UNITED STATES NATIONAL MUSEUM. 


THE HAIR. 


The hair of the body is arranged in regions having well-defined bound- 
aries. The crown of the head, the region directly in front of the ear, 
the neck, especially the side and back, inclusive of a line across the top 
of the chest, the shoulder itself, the sides of the under surface of the 
body, the rump, and pubis are all regions which are often separately 
colored, or clothed with hair of distinct texture, or rate of development 
than that of the other portions of the body. The sides of the neck are 
always furnished with longer hair than is the front and ordinarily than 
is the back. The hair of the pubis is more woolly than that seen else- 
where. The hair extends farther on the dorsum of the face in Vesper- 
tilio than in most genera. The same region is naked in Adelonycteris. 
The shoulders are occasionally furnished with shades of color contrast- 
ing with that of the rest of the body. 

The membranes are clothed with hair in varying degrees. The greater 
area is naked. The interfemoral membrane is more thickly clothed on 
the upper than the lower surface, a tendency reaching its maximum in 
Atalapha, while the lower surface of the wing membrane between the 
body and the border of the manus—a tendency also marked in Atalapha, 
but most marked in the Asiatic form of the noctule bat (Noctulina noe- 
tula lasiopterus). As a rule the fur from the under surface of the body 
extends from the upper third or half of the arm to the knee. The 
presence of a clump of hair on the dorsum of the forearm is a good 
peripheral character for Atalapha cinerea. The interfemoral membrane 
as a rule is covered with an extension of hair from the rump to the 
basal third in Vespertilionide. In Vespertilio an interesting char- 
acter is noted in the clump, not being well defined, but straggles down- 
wardin an irregular manner and is lost near the ankle. This disposition 
is especially developed in Vespertilio capaccint and in the Nevadan 
variety of Vespertilio nitidus ciliolabrum. The lower border of the 
membrane is constantly fringed in some forms of Vespertilio, but as 
an individual variation in the North American species. It is rare to 
have the lower border of the wing membrane from the foot to the 
manus fringed as in Pteropus, but Vespertilio, as seen in North 
America exhibits a singularly constant, minute bristle which overlies 
the membrane at the tip of the fifth finger. The ears are apt to be 
sparsely haired on the inner surface near the anterior border, on the 
outer surface at the basal third or half, and on the external basal lobe. 
On the whole the bats which take the prone position in rest are less 
heavily furred than those which are pendent. In:one of the most 
marked forms of the former group (Cheiromeles) the skin is nearly naked. 
Interesting contrasts can be made in this way between the haunters of 
caves, attics, and old tree trunks and those which are caught hanging 
from the smaller branches and twigs of trees and bushes. 

Bristles (setz) usually surmount warts (verruce). They are best de- 
veloped on the face of Molossi, though they may be found in the group 
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last named on the upper surface of the interfemoral membrane. The 
very long hairs of the sides of the muzzle, which are so conspicuous in 
many of the small mammals of other orders, notably the Rodentia and 
Carnivora are absent. The best examples are met with in Vespertilio 
and Choeronycteris. Fringes of bristles adorn the margins ‘of the toes 
in Molossi. 

In describing bats in this manner the attention which has been given 
to the details of the coloring and the markings on membranes require 
an exact use of terms. 

When hair arises from the membrane it will be seen that the clumps 
follow the directions of the trabecule and are detected in the trans- 
lucent wing as minute black dots arranged in rows. These must not 
be confounded with pigment spots which dot the naked spaces of the 
wing in some species. 

GLANDS. 


The skin glands are best developed on the sides of the face directly 
back of the muzzle. In Molossia large, median, coarse sebaceous gland 
lies depressed on the under surface of the neck. It is best developed 
in the male. An elevated thoracic medianly placed gland is present in 
Ametrida. The mamme are large during the lactating period when the 
nipples are projecting and the aveolar space naked. At other times 
the nipple disappears and the gland is reduced to the smallest possible 
proportions. In Saccopteryx and its allies the wing membrane above 
the anterior extremity is furnished with a sack which is lined with folds 
which yield a fetid secretion. The position and size of this sack furnish 
excellent characters to distinguish genera as well as sexes of individ- 
uals, 

COLORATION. 


It is necessary to state that the colors for the most part are described 
from alcoholic specimens which have been removed from the spirit and 
permitted to dry. Mr. F. W. True writes in the Smithsonian Report 
for 1888 that alcohol disturbs the color-scheme of a mammal. The 
character of alcohol is not especially here named and the remark is 
undoubtedly correct for specimens which have been preserved in wood 
spirit. However, none of the specimens used for this study have been 
preserved in other than commercial alcohol which has been variously 
diluted with water. I have observed no differences of the kind named 
between the few living individuals I have seen, the fur of the dried 
skin prepared in the usual way with arsenic and in skins dried after 
prolonged immersion in commercial spirit. It must also be remembered 
that since all the material available has been preserved in the same 
medium the comparisons are sufficiently exact for purposes of identifi- 
cation of museum aleoholics. It is barely possible that the color de- 
scription may require modification as contrasted with that based upon 
living specimens, 
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THE SKELETON. 


The skull.—tIn describing the skull in bats, I have borne in mind that 
the form of the brain gives expression to the shape of the brain-case to 
afar greater degree than is the case in other mammals. The divisions 
of the brain are readily outlined externally, and yield convenient bound- 
aries, since the shapes of associated parts harmonize in some degree to 
them. Thus the region of the proéncephalon, of the mesencephalon, 
and of the metencephalon are defined. In like manner the impressions 
made by the lines of attachment of the temporal and masseter muscles, 
the former on the cranium, the latter on the lower jaw, are valuable. 
For the temporal muscles I have named the median line betwee the 
two the sagittal crest, or line, and the anterior and posterior temporal 
impressions the anterior and posterior temporal ridges, or lines. 

On the under surface of the skull the size and direction of the proc- 
ess (Sphenoidal tongue) which extends backward and outward from 
the basisphenoid is worthy of notice. As compared to other mammals, 
the cochlea is unusually large at the base of the skull, and is, as a rule, 
but partially concealed by the tympanic bone. 

The otic capsule varies in the degree in which bony laminz occupy 
the spaves created by the semicircular canals. On the side of the skull 
the surface (opisthotic) which adjoins the squama in mammals gener- 
ally is in bats crossed by a process of the squama uniting with one from 
the exoccipital, as in Atalapha, or the surface is free as in Nyctinomus. 
The old-world genus Hipposideros resembles Nyctinomus in this par- 
ticular. When the otic capsule falls out, as it is apt to do in the over- 
macerated skull, a foramen or a notch is always defined between the 
squama and the occipital bone. Sometimes a foramen of the same sig- 
nificance, viz, one occupied by the opisthotic during life, is seen on 
the occiput. 

The otic capsule in Pteropide alone is inclosed in bone, to form a 
triangular wedge comparable to the os petrosa of other mammals. As 
a rule, the form of the cochlea and semicircular canals are outlined as 
though in the human skull the encapsuling petrosal bone had been 
chiseled away; the degrees in which thin plates of bone fill in the 
semicircular canals being alone subject to change. The horizontal loop 
in all forms examined is filled with bone. 

The following scheme of the otic elements will be found useful: 
External loop entirely occupied with bone: 


Superior loop angulated, open.......--.. Artibeus. 
Superior loop nearly filled.......--.-. ---- Nyctinomus (N. brasiliensis). 
Superior loop about half filled....-....-- Atalapha. 


External loop almost entirely occupied with bone: 
Antrozous. 
Vespertilio. 
Adelonycteris (A. fuscus). 
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External loop and superior loops not occupied with bone: 
Noctilio. 
Macrotus (occasionally excepted). 
Hemiderma, 
Chilonycteris. 

The tympanic bone is sometimes incomplete, as in Vespertilio, at its 
upper are, where it limits the zona tympanica superiorly. The bone 
constitutes the bulla, which presents various degrees of extension over 
the cochlea or forward along the side of the glenoid fossa. The width 
of the origin of the sterno-mastoid muscle is much greater than in 
mammalia generally. This interval in Artibeus equals one-seventh of 
the greatest length of the skull, while in Canis it equals one-nineteenth. 

Seen from above, the face is described as forming a verter. This ex- 
tends from the region of the proencephalon to the upper border of the 
anterior nasal aperture. On the side the region of the face is equal to 
the length of the dental series. The orbit is, strictly speaking, taat 
portion of the skull which accommodates the eyeball; but this is much 
smaller than the space as defined by the bony limits, as seen in many 
othermammals. Since custom has sanctioned an acceptance of an or- 
bital region which would be limited posteriorly if a process were present 
extending from the anterior temporal ridge toward the zygoma, a simi- 
lar region so restricted is held to be a valid one in all bats. In some 
genera, indeed, as those of the Emballonuridie, the post-orbital proc- 
ess is constantly present, and in the Pteropidie varying degrees of 
posterior limitations of the orbital region are seen. The face, including 
a part of the frontal bone, is inflated at the side in bats. I have called 
this the fronto-mavillary inflation. It forms a ridge or swelling at the 
upper border of the orbit. The inflation of the skull at the anterior 
part of the frontal bone to form the frontal sinus is much less conspic- 
uous in the Cheiroptera than in some other orders, but the maxillary 
inflation is greater. This peculiarity gives the face a broad effect at its 
junction with the brain-case and modifies the shape of the orbit. The 
ethmoidal plates variously change the shape of the inner wall. As a 
rule, the frontal bone here permits the ectoturbinal parts to be in part 
defined. The region of the lachrymal bone appears to resist the dis- 
position to inflation; hence the peculiarities of the inflation give char- 
acter to this portion of the cranium. On the vertex the inflation causes 
the face to widen from the proencephalon to near the anterior nasal 
aperture, where it is abruptly narrowed, and to create depressions of in- 
constant kinds in the line of the conjoined nasal bones. The extent to 
which the recession of the nasal bone from the anterior nasal aperture 
occurs, as well as of the palatal notch, due to the rudimentary state of 
the premaxille, afford bases for some characters of minor value. The 
length of the infra-orbital canal and the peculiarities of the outer wall 
of the canal are of interest. In Artibeus the canal is long and for the 
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most part smooth externally, as in Canis, while in the fauna generally 
it is short, as in Felis, and the outer wall is often elevated. 

The hard palate may be either in the main axis of the skull, as in most 
forms, or deflected upward and forward. The characters furnished by 
the pterygoid processes, the palatal plates, are here as useful as in 
other mammalian groups.” The premaxille are rarely firmly united to 
one another. When they are so united, as in Phyllostomidz and Mo- 
lossi, the median incisors are disposed to be contiguous. When they are 
not united, a large median interspace separates them and is continuous 
with the vacuity which in other mammals represent the incisorial for- 
amen. The presence or absence of the spheno-palatine foramen is used 
in some groups, as Molossi and in Plecoti, in separating genera. The 
disposition of the turbinals is also of interest, the peculiarities of the 
arrangement being definitive of the families as established on other. 
structural characters. Ifin mammals generally an outer and an inner 
turbinal group is recognized, then in the bats we have a median lamina 
which bears upon its inner surface one or more scrolls (endoturbinals), 
and an outer lamina with much simpler accessories (ectoturbinals). 
The simplest arrangement of the turbinals is seen in the Nycteridz and 
Rhinolophid, the most complex in Pteropide. In Natalus alone is 
the ectoturbinal rudimental or absent. (Bull. Mus. Comp. Zodl., Feb., 
1880.) 

In addition to the peculiarities of the masseteric impression on the 
lower jaw, already noticed, characters are furnished in the height of the 
coronoid process and the degree of deflection as well as the size and 
shape of the angle. The post-symphysal spine which is conspicuous 
in some extinct forms has not been seen by me in any of the extant 
forms (Promops perhaps excepted), and I have examined most of the 
genera of the order. 

The shortening of the face, pari passu, with reduction of teeth, is seen 
in Carnivora. The tendency is seen in Vesperugo, and in bats gen- 
erally. In Vespertilio the shortening of face is accompanied by dis- 
placement inward of the premolars. In a mechanical sense it amounts 
to the same as reduction in number. In pteropine bats a remarkable 
persistence of facial length remains, while the disposition to reduction 
is evident. One may conclude from the instance last named that the 
shortening of face and reduction of teeth are independent. The same 
is true of the Ungulata. 

In Atalapha the lower jaw closes in front of the upper. The lower 
canines articulate with the anterior surfaces of the upper laterals their 
entire length. The upper canines are free, 7. e., do not articulate with 
anything. 

Vertebral column.—The vertebral column is without large processes 
other than the hemopophyses which are well developed in the cervical 
region. 

The atlas is broadest in Pteropide. In both Pteropus and Hpomoph- 
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orus the bone extends downward posteriorly and at the sides so as 
to conceal the lower opening of the canal for the vertebral canal. The 
upper border of the conjoined laminz is boldly rugose. In Artibeus, a 
member of a group in the New World analogous to the foregoing, the 
atlas is greatly reduced in the proportions of the lamin and the trans- 
verse process, the lower opening of the canal for the vertebral canal is 
exposed on the posterior aspect of the bone, while the upper border of 
the conjoined lamin is scarcely rugose. In the vespertilionines, molos- 
sines, and phyllostomines minor peculiarities distinguish the atlas. 
These are given in the diagnosis of genera and species. In a general 
way it may be said that the pteropines are broadly separated from all 
the other bats by the characters presented by this bone. In Pteropus 
and Hpomophorus the axis possesses a large neural spine which almost 
equals the length of the body inclusive of the cylindroid odontoid proe- 
ess. In Artibeus the spine is but one-half the length of the body, inelu- 
sive of the tubercle-like odontoid process. The remaining portion of the 
cervical is curved more or less antero posteriorly. This is less marked 
in the pteropine and phyllostomine genera than in the vespertilionine, 
where the curve is so great as to bring the occiput almost to the first 
dorsal vertebra. The sacrum, at its upper portion, exhibits a compressed 
projecting ventral surface. The spinous processes are flat, distinct, and 
increase in size from above downward in molossines and Atalapha, but 
they are low and confluent in many forms as in the pteropines. The 
first coceygeal vertebra in tailed forms is large and resembles those of 
the sacrum. The caudal vertebre below this are cylindroid. They 
vary greatly in length, especially at the beginning of the series. 

Ribs —The first and second ribs are flat and broad (coalescent in 
Natalus and Hipposideros), but as a rule have a wide interspace. The 
other interspaces are also well defined in Pteropide, but are often 
narrow, and in Natalus and Hipposideros are practically obliterated. 
The costal cartilages are relatively inelastic and are disposed to become 
early calcified. Indeed, the entire chest is rigid, and the ribs often 
become anchylosed to the spine, and in some forms, as in old individ- 
uals of Vespertilio murinus, the contiguous ribs to each other. Hence 
the respiratory movements are for the most part performed by the 
diaphragm and the flank muscles. 

Sternum.—The prosternum is broad and massive, while both the 
mesosternum and metasternum are narrowed. The prosternum sends a 
conspicuous process forward into the neck (as in many terrestrial mam- 
mals) in molossines; all the others are without this process. The first 
joint is usually conspicuously keeled, and in Pteropide this keel is 
divided by a deep notch. The mesosternum in the same family is also 
keeled its entire length, but in the other groups it is barely ridged or 
smooth. 

Anterior limb.—The clavicle is present in all bats. It is firmly at- 
tached at both the acromial and the sternal end. The last named 
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effects an important articulation with the cartilage of the first rib and 
in the sterno-claviculo-costal joint; in Molossi, at least, it is of enormous 
strength. The scapula, as in other claviculate forms, with few excep- 
tions, in which the large anterior extremity is not supported on the 
ground, possesses an infraspinatus fossa very much larger than the 
supraspinatus. The bone lies well up on the side of the neck in the 
forms in which the cervical series of vertebrae is bent forward. Excel- 
lent characters are yielded by thecoracoid process. It is alwayslongand 
slender, simple, and gently curved in various arcs in Pteropide, Rhi- 
nolophidie, Emballonuride, and Phyllostomide, but bifid in most 
Vespertilionide. It is interesting to find the genus Vespertilio aber- 
rant in this respect, the process being simple and curved quite as in 
the larger groups first named. The posterior tubercle is prolonged to 
form an oblique posteriorly-directed process in Lasionycteris, and the 
molossines Atalapha and Chalinolobus. 

With the exception of the tuberosities of the humerus no check 
processes exist anywhere in the bones of the limbs, thus presenting 
marked contrasts with the limbs of birds. The trochlear end of the 
humerus yields in the shape and direction of the epitrochlea valuable 
characters. This process conforms to the terrestrial type, @. é., it is 
transversely inclined in pteropines and the genus Saccopteryx; is de- 
flected downward parallel or nearly so to the shaft in phyllostomines 
and molossines, but is absent in vespertilionines. In vespertilionines 
again the articular surface is axial, i. ¢., is in the middle line of the 
humerus, but in phyllostomines it is thrown well off to the outer side. 
Narrow-winged forms, as the molossines and the genus Atalaph@, exhibit 
large tubercles on the humerus and wide trochlear surtaces. ‘Thus 
these characters harmonize with rapid flight. On the other hand, the 
forms with smaller tubercles and narrow, poorly defined trochlear sur- 
faces have broad wings and presumably slow flight. 

The radius constitutes the main support of the forearm and presents 
few variations from a single type. As arule it is nearly straight, but 
is much bent in Hipposideros. It is always obliquely grooved by the 
tendon of the extensor ossi metacarpi pollicis. The size of the large, 
deep fossa for the insertion of the biceps flexor is variable. Since the 
ulna does not enter into the composition of the anterior are of the 
trochlea, and its place is here taken by the radius in addition to the 
work this bone does in articulating with the humerus at its outer half, 
it is easily seen that the radius is provided with two facets at its prox- 
imal end, and that the main ridge on the distal articular surface of the 
humerus fits in between these two radial facets. So far as the degree 
of invasion of the radius into the trochlea has been noted it appears to 
correlate with the degree of activity of the prone form in scurrying. 
It is thus marked in Cheiromeles and Molossus, and is small in 
Kerivoula. 

The wna is more inconstant in form than the radius; in all it is in- 
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complete and is composed of a proximal and a distal rudiment. The 
proximal rudiment is free at the weak olecranon, which resembles the 
parts in the sloth, and is continuous in most genera with an arched 
rod-like shaft of uniform width, which is ossified, as a rule, with the ra- 
dius at about its proximal third. Exceptions are noted to this arrange- 
ment in some of the vespertilionine genera, e. g., Scotophilus and Mini- 
opterus, aS well as in the molossine Promops, in which a small anchy- 
losed olecranon unites by a filiform shaft to the proximal third of the 
ulna. But the vespertilionine forms as a rule (Harpiocephalus not ex- 
amined) retain a free olecranon which is continuous with a filiform ta- 
pering shaft, which ends free in the muscles of the forearm. Coryno- 
rhinus, Nyctophilus, Chalinolobus are exceptions even to this arrange- 
ment, for here the shaft is entirely absent, the rudimental fixed olecra- 
non constituting the entire proximal end. The tendon of the triceps 
muscle as it is inserted into the ulna is occupied by a sesamoid bone. 
No other animals possess a bone in this situation. It is either a sepa- 
‘cate ossicle developed in the tendon, or the disjuncted epiphysis of the 
ulna. This relatively unimportant bone receives the muscle which 
alone extends the powerful forearm. The extensor carpi ulnar is a 
muscle as constant in this group as in others—arises from it. All the 
relations of the ulna, therefore, are with the extensors. The distal end 
is anchylosed to the radius at the wrist. The form may be that of a 
quadrate plate, more or less well defined, which is usually entire, though 
it may retain a minute foramen of insufficiency, as a rule, in the ves- 
pertilionines and molossines. The plate may be absent when a hook- 
like proeess directed proximally, as in Atalapha; it may project nearly at 
right angles to shaft and be conoidal, as in phyllostomines, rhinolo- 
phines, and the genera Saccopteryx and Natalus; or it may be absent, 
as in the pteropines. 

The carpus of bats exhibits some valuable characters. In all forms 
the first row of bones is composed of two bones only—viz, a large bone 
which constitutes the greater part of the row and will here receive the 
name of the scapho-lunar, and a small separate bone at the ulna border 
of the scapho-lunar which appears to be the cuneiform. 

The second row is composed of the trapezium, trapezoid, os magnum, 
unciform, and often the pisiform. The os magnum and unciform always 
unite to form a convex surface for articulation with the second row. With 
the exception of the pisiform all these integers are easily recognized. 
The carpus on the whole is simple, since the first, second, and third 
metacarpal bones are in axial articulation with trapezium, trapezoid, 
and os magnum, respectively, while the fourth and fifth metacarpal 
bones articulate with the unciform. 

In pteropines the trapezium and os magnum are greatly larger than 
are the other bones of the second row, and give a peculiarly massive 
appearance to the carpus when the wing is folded. The bone first 
named is without nodosity on the palmar aspect. Wedged between 
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the two bones last named is the insignificant trapezoid. Owing to the 
abruptly curved line formed: by the heads of the metacarpals the 
second and fifth bones lie at the level of the plane which would unite 
the ends of the curve, while the third and fourth form the bottom. 
The cavity defined by the curve as indicated is almost entirely occupied 
by a large hatchet-shape prolongation of the os magnum. Thus the os 
magnum, beside its axial attachments, is held on the one side to the 
second and on the other to the fifth metacarpal bone. The heads of 
these bones are so disposed as not to approach each other. The pisi- 
form is absent unless it is represented in the palmar prolongation of 
the os magnum. 

In rhinolophines the plan is that of pteropines. Though the bones 
are less massive than in that group, the methods of articulation are 
the same, and the pisiform is also apparently absent. 

In Artibeus the palmar part of the os magnum articulates with a 
separate but much smaller element, which occupies the place of the 
hatchet-shape plate in Pteropus. The heads of the metacarpals are 
searcely curved, and those of the second and fifth are disposed not 
to approach each other. 

Among the vespertilionines we notice the following: Corynorhinus 
closely resembles Artibeus. In Adelonycteris the trapezium possesses 
a tubercle on the palmar aspect; the os magnum is without palmar 
plate, either united or separate. The heads of the second and fifth 
metacarpals approach each other and almost touch. In Atalapha the 
tubercle to the trapezium is retained, while the palmar extension of 
the os magnum is absent. Articulating on the pollical side of the fifth 
metacarpal bone is a separate ossicle, which appears to take the place 
of the part last named. It is elongated and much larger than any of 
the carpal elements. I have named it the pisiform. Antrozous is 
much the same as Atalapha; the ossicle by the side of the fifth meta- 
carpal bone is triangular in shape. The plate of bone which is con- 
tinuous with the os magnum on its palmar aspect in pteropines appears 
to be the same as the separate ossicle in the same situation in Artibeus. 

The bone which articulates by its base with the fifth metacarpal bone 
in Atalapha and Antrozous would appear to be identical with the above 
plate, since when it is present the os magnum ends in a simple manner 
toward the palm. It would appear to be the pisiform, since in Atalapha 
it was observed to receive the tendon of the extensor carpi ulnaris.* 

Sesamoid bones.—The sesamoid bones are found in locations where 
great motion is permitted on the side opposite to which the bones are 
lodged—the purpose being apparently to prevent stretching of the 
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*The difficulty of studying the carpus without decalcification and making sec- 
tions for microscopic study is conceded. The above epitome will doubtless be modi- 
fied in details when such a method of study is adopted: The pteropines and true 
rhinolophines are seen to be in alliance by characters derived from the carpus, a 


position which is in harmony with the absence of the tragus and the compact form 
of the otic bones. 
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muscles which carry the sesamoids. At the point at which stretch- 
ing would begin the bones lock with the joint surface and takes the 
strain. They are well developed in the tendons of the extensors of the 
first, second and third metacarpal bones, especially in the phyl- 
lostomines. 

The tendency above noted for the second and fifth metacarpal bones 
to incline toward one another on the palmar aspect of the carpus, and 
as a result for the second bone to lie in front of the third and for the 
fifth to lie in front of the fourth, is a notable feature in the manus of 
the bat. Minor differences are seen in the relative lengths of the bones. 
They are shortest in pteropines and rhinolophines. The second meta- 
carpal is usually slightly shorter than the others, but in Hipposideros 
itis much shorter. The fifth metacarpal bone is apt to be the largest, 
as in Pteropus, but in Hipposideros and in the molossines it is the short- 
est. In the group last named and the related genus Atalapha the bones 
are marked by grooves for the powerful metacarpo-phalan geal flexors. 
The third metacarpal bone is commonly the largest, the fifth the shortest, 
the fourth being intermediate, yet in North American species of Ves- 
pertilio the fourth bone, being slightly shorter than the fifth, is some- 
times an individual variation. Megaderma is remarkable for having the 
above order reversed—the fifth metacarpal is the largest and the third 
is the shortest. Viewed as a whole the manus, notwithstanding its 
enormous longitudinal development in the third, fourth, and fifth ele- 
ments, is singularly unimportant in the first and second. The second, 
however, while unsupported by elongated phalanges, has strong archi- 
tectural functions at the line of its union with the carpus. 

The degrees of rigidity of the joints of the manus vary greatly. 
The metacarpo-phalangeal joints of the Rhinolophid are quite rigid 
in all the forms examined. In most forms this joint in the fifth finger 
is less flexible than that of the other fingers. All things remain- 
ing the same, the degrees of rigidity are least marked in the third 
finger and most marked in the fourth and fifth, a proposition in har- 
mony with the manner of dividing the manus, namely, with the erial 
movement (abduction) of the first, second, and third digits away from 
the fourth and fifth, which in their turn are more disposed to remain 
stationary, and thus tend to make rigid the main portion of the wing 
membrane. 

The forms in which the second and third digits are approximated, and 
the digit last named is widely separated from the fourth, embrace the 
Molossi, the Vespertilionide, and the remote Pteropide; those in 
which the converse appears, at least in which the second and third 
digits are relatively wide apart and the third digit not notably removed 
from the fourth, include many widely-removed groups, namely, the 
Phyllostomid, the Rhinolophidie, the Epomorphi, the Plecoti, and 
Natalide. It will be seen the arrangement last named preyails in the 
largest number of forms. 

The phalanges present few points of contrast. They are uniformly 
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elongated rods. As arule the second digit possesses a single rudi- 
mentary phalanx which may be free or semianchylosed to the metacar- 
pal. The highest degree of development is attained in the pteropines 
and in the genus Rhinopoma, the former having three and the latter two 
phalanges. Inthepteropinesthe third isordinarily furnished withaclaw. 
The phalanges vary greatly in the range of motion, those of the second 
and fifth digits being the least mobile; in their relative lengths in the 
pteropines and the genera Noctilio and Miniopterus, these forms being 
remarkable for the degrees present of lateral and dorsal flexion. It 
has been noted on p.5 that the disposition and relative sizes of the 
phalang®s vary in the scurrying and pendant forms. In the position 
of flight the row of first phalanges is flexed downward, but the row 
of second phalanges is at the same time deflected laterally; 7. e., to- 
ward the body. In the position of rest the parts either remain axially 
disposed or the row of the first phalanges is laterally or dorsally flexed, 
as in the molossines and emballanourines. The terminal cartilages are 
apparently absent in pteropines and rhinolophines. When present they 
remain in axial line with the phalanges, as in phyllostomines (excepting 
Vampyrus), or they are deflected from that line, as in vespertilionines 
and molossines. These little rods appear to de indices of the amount and 
direction of strain to which the membranes are subjected, and point, 
therefore, to distinctions in methods of flight. It may be said that 
they are absent, or, if present, axially disposed in the broad-winged 
forms, but are deflected in the narrow winged.* In vespertilionines 
(excepting Corynorhinus) the fifth digit is provided with an accessory 
cartilage, which lies to the outer side of the terminal cartilage. It 
slightly projects from the margin of the wing membrane. 

The usual number of phalanges to each digit is two. In Phyllosto- 
mide the number is three to the third digit, the fourth and fifth having 
two each. Yet in a specimen (apparently normal) of Phyllostoma has- 
tatum I note three phalanges in the fourth digit as well as the third. 
The third phalanx is probably a segmentation of the second rather than 
a distinet joint added peripherally to the series. At least it so appears 





*The significance of the cartilaginous tips to the digits is not clear. At first 
sight they appear to be of the value of distinct phalanges, and I have until recently 
held to this view, but examination, of sections under the microscope yields no indi- 
cation of segmentation, nor does inspection of embryos show stages in which separ- 
ate elements exist. Nevertheless I note in Macrotus excess of segmentation of the 
last phalanx, and Dobson observes the same in the Molossi. Interesting properties 
are noted in the elements of the metacarpal and phalangeal series. As a rule, they 
are rigid and brittle. In Furia these peculiarities are so marked as to make it 
difficult to handle a specimen without incurring a chance of breaking these exceed- 
ingly delicate structures. In the Phyllostomide, on the other hand, they are apt 
to be yielding and elastic, and suggest (at least in the case of the second and third 
digits) that the bones are imperfectly ossified. Mr. C, Percy Moore, of the Uni- 
versity of Pennsylvania, who has kindly investigated the subject for me, states 
that after attempts at decalcification the digits of bats everywhere yield tough 
matrices. 

tPr. Acad. of Nat. Sci. 
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in Thyroptera (an aunectant genus between the American naked-nosed 
and leaf-nosed forms), where the length of the second and third pha- 
langes about equals that of the second phalanx of the same digit in 
the allied genera Furia and Natalus. 

The much greater length of the third digit, as compared with that 
of other digits, is a noteworthy feature of the bat wing. Its relative 
length in different forms serves as a guide to generic and sometimes 
to specific distinctions. 

The peculiarities of the thumb are so marked that they can be best 
considered apart from the other manal parts.’ The thumb, as a rule, is 
free from membrane beyond the basal third of the first phalanx, but 
may be almost entirely inclosed, as in Thyroptera. The extent of the 
enwrapping membrane determines the size of the little fold of skin 
which lies between the thumb and the second metacarpal bone. The 
thumb is relatively large in pendent forms, since it is here of value in 
prehension; per contra, in Thyroptera, in which genus a suctorial disk 
takes the place of a prehensile thumb, this digit is also small, though 
the animal is unadapted to activity in the prone attitude. It has been 
already noted (p. 5) that the thumb is bent downward and the under 
surface of the first metacarpal bone fairly well outlined in the pendent 
forms. Itis not known how Desmodus and Diphylla, which process 
with large projecting thumbs, support the body when at rest. The 
claws on the feet are weak, and the animals are probably not pendent 
at rest. With these exceptions, the phyllostomines possess the semi- 
flexed thumb, as do all the other families excepting the molossines and 
vespertiliones. 

Posterior limb.—The innominate bone always exhibits a narrow rod- 
like ilium which occasionally projects slightly above the line of the ilio- 
sacral articulation, but as a rule is level therewith. The dorsum of the 
ilium is flat, in most forms, but it may be concave and. broad, as in 
molossines, Atalupha aud Chilonycteris. The pubis is, as a rule, defined 
in the males, but is absent and has a wide interval defined between the 
innominate bones anteriorly in the females. The shape of the ischium 
and of the thyroid foramen is subject to slight variation in genera and 
even in species. The innominate bone. is in most forms distinct from 
the vertebral column. In molossines, Chilonycteris, and in rhinolo- 
phines, it is anchylosed, both at the sacro-iliac junction and the ischio- 
sacral or ischio-coceygeal junctions. Chilonycteris is an instance of the 
union last named. In all bats a disposition exists for the tuberosity of 
theischium to approach the vertebral column, thus presenting a marked 
contrast to that seen in terrestrial quadrupeds. Antrozous exhibits a 
facet between the tuberosity and the first joint of the coccyx. The sloth 
is the only animal I can recall which exhibits a fixation of the ischium 
similar to that found in the bats. The ilio-pectineal spine is marked; 
often a large tubercle, it may be a needle-like spine. In Hipposideros 
itis of enormous length and is anchylosed to the ilium near its upper 
border. 
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The interest which attaches to the osteology of the hind extremity 
has led me to give in more detail the following: 

In pteropines the ilium is curved outward to a slight degree at the 
crest. The ridge from the upper border ofthe acetabulum is inconspic- 
uous and does not extend entire length of ilium; thus the ventral and 
dorsal surfaces are not separated and there is no special external bor- 
der near the crest. The tuberosity of the ischium is deflected markedly 
from the line of the ilium and lies against the cocecyx. The pubis is 
thiekened inferiorly; the pectineal spine is absent or scarcely discern- 
ible. 

In Hipposideros among the rhinolophines the tliwm is expanded and 
is concave on both dorsal and ventral surfaces. The broad crest ex- 
tends outward and unites by a broad thin flange to the tip of the long 
pectineal spine. Tuberosity of the ischium not projected backward; 
nearly the entire pubis and ischium converted into a broad plate of 
bone at the expense of the thyroid foramen. Symphysis pubis long, 
entire. The trochanters of the femur are drawn backward and ap- 
proximated; the inner trochanter is the longer; the outer side of the 
shaft below the head furnished with a flange. The condyles small and 
separated by a wide notch. In the tibia the spine for hamstrings com- 
pressed. Internal tuberosity prolonged; no mallelus. 

In phyllostomines the ilium is not deflected at crest. As seen inArti- 
beus the ridge above the acetabulum is rudimental as in pteropines— 
the ventral and dorsal surfaces therefore scarcely distinguished. The 
external border below the crest is rugose and enormously thickened. 
The ischium is turned but slightly toward the coccyx. The inferior 
border of the pubis produced inward as a long blunt process and the 
upper border forms a long, acicular process (pectineal eminence) which 
extends one-half the length of the ilium. The trochanters of the femur 
‘not carried back, the outer not separated from the head by a notch. 
The inner is much longer than the outer. The shaft at its inner side 
at the proximal fifths exhibits a conspicuous crest. The condyles are 
of equal size. Above them posteriorly is a depression (best marked 
over inner condyle) to receive in forced flexion the posterior border of 
the articular surface of the tibia. Intercondylar notch, pit-like. Prox- 
imal end of the tibia with scarcely any inward projecting process; 
malleolus none; tubercle for insertion of hamstrings markedly devel- 
oped; surface for articulation with the fibula rugose. 

In Hemiderma the innominate is much as in Artibeus, but the pubis 
not projecting or thickened; the pectineal spine but one-third the 
length of theilium. The femur quite as in this genus, but the outer 
trochanter separated by a notch from the head. In Macrotus the in- 
nominate bone much the same as above, but the pectineal spine over 
one-half tbe length of the ilium. The trochanters of the femur approxi- 
mated and carried well to the back of the shaft. The fibula only half 
the length of the tibia. 

In Mormops the ilium is greatly compressed between the ventral and 
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dorsal surfaces; first joint of the tail very long. The femur and tibia 
asin Macrotus. Chilonycteris in like manner exhibits a compressed 
ilium ossified to sacrum with broad rugose external border adjoining 
erest. Dorsal surface slightly concave and expanded. In both Mor- 
mops and Chilonycteris the tuberosity of the ischium is anchylosed 
to the sacrum. The pubis in the male of Mormops is bony and entire; 
in Chilonycteris it is less firmly defined. The pectineal spine in Mor- 
mops is two-thirds the length of the ilium. In Chilonycteris davyi it 
is remarkable for being nearly as long as this bone and bound by 
fibrous tissue to the vertebrae. In both of the genera of Lobostomide 
the trochanters of the femur are approximate, confluent, and carried 
well back of the head. Tibia and fibula much as in Macrotus. 

In Molossus the innominate bone is compressed, expanded. It is con- 
cave dorsally with narrow iliac upper border slightly projecting. Pec- 
tineal spine one-third the height of the ilium. Pubic symphysis en- 
tire, bony. Tuberosity of the ischium projects well backward, but is 
free from the sacrum. The inner trochanter much larger than the 
outer; truncate with a downward-projecting spine, not carried back- 
ward. The outer trochanter separated from the head by a slight notch. 
Condyles equal in size; notch wide, shallow. Tibia straight with 
large malleolus. 

In Promops the pelvis entire as in Molossus; characters much the 
same as in this genus, but the upper border of the ilium without spine 
and the tuberosity articulating with the sacrum, but not anchylosed 
thereto. Femur and tibia of the same character, the distal epiphysis 
of the femur narrower than the expanded shaft. In Nyctinomus the 
ilium as in Molossus, but the pubic bones free; femur and tibia the 
same. 

In Atalapha the ilium is quite as in Molossus, but is not anchylosed to 
the sacrum. The pectineal spine is blunt, rudimental; tuberosity of the 
ischium lies in the same line with ilium, and approaches the sacrum, but 
is not articulated therewith. Both trochanters ofthe femur are carried 
backward as in Vampyri, but are not approximate, i. e., they are visible 
from in front; the inner is the narrower, though they are of the same 
length. Condyles high and narrow, the inner scarcely the wider; 
notch narrow, deep. Tibia curved with medianly projecting inner 
tuberosity, malleolus scarcely discernible. Fibula entire; upper por- 
tionmembranous. In Antrozous the ilium is anchylosed to the sacrum 
and in the male at least the symphysis pubis is well defined; the tuber- 
osity of the ischium extends back of the line of the ilium and almost 
touches the sacrum. The pubic bone without a thickened inferior 
border. The femur and tibia much asin Vespertilio. 

In Vespertilio the ilium is narrow, not expanded above, and not con- 
cave posteriorly; the outér border scarcely thickened near the crest. 
The pectineal spine low, compressed, directed slightly forward, blunt, 
scarcely higher than the acetabulum. The inferior border of the pubic 
bone greatly thickened near the symplhysic line in the male. The in- 
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nominate bone is lightly held to the sacrum and at the symphysis pubis. 
The inner trochanter of the femur equals the external. Both are small 
and the gluteal crest is scarcely larger than a flange which unites the 
inner trochanter to the shaft, thus making the femur unique. The in- 
ner condyle is slightly the larger and the notch narrow. The tibia 
with large projecting median spine at the proximal end; malleolus dis- 
tinct. 

In Adelonycteris and Lasionycteris the parts quite as in Vespertilio, 
the pectineal spine slightly longer; the shaft of the femur just below 
the head less expanded. 

Corynorhinus much as in Vespertilio, but the upper part of the femur 
much less expanded, the shaft near the trochanter scarcely at all. 

The femur is without neck. The outer and inner trochanters are 
subequal and of large size, the outer tending to become the larger as 
in the molossines. The outer side of the shaft below the trochanter 
is often marked by a flange in position of the third trochanter. Hip- 
posideros and all phyllostomines show an inclination to the development 
of a conspicuous flange on the inner side of the shaft near the inner tro- 
chanter. This is most marked in Chilonycteris, Mormops, and Natalus. 
In the genera last named the trochanters are drawn backward, lie on 
the posterior surface of the bone, and are in close relation (resembling, 
with the head, the anterior end of a geometric larva), while as a rule 
they are on lines which answer to the lateral ligaments of the knee 
joint. The condyles are approximate markedly unequal with a narrow 
intercondylar notch, the inner condyle being the larger, as is the rule, 
or wide apart with small condyles, as in molossines and rhinolophines. - 
The tibia may be shorter than the femur, as in Artibeus and Molossus, 
but it is, as a rule, longer than that bone. The inner tuberosity is fur- 
nished with a horizontally-projecting process in vespertilionines; this is 
an excellent character defining the family. The tubercle for insertion 
of the hamstrings is most marked in strictly arboreal forms, as the 
pteropines. The malleolus is often rudimentary or absent, as in phyl- 
lostomines and rhinolophines. The fibula is uniformly imperfect above 
save in the molossines, where it is complete, or in Antrozous, where a 
membranous fillet continues the form of the bone to the inner tuberosity 
of the tibia.* 


*Since the above sketch was written the skeleton of Desmodus has been examined. 
I find that it bears a close resemblance to other phyllostomines, but is distinctive 
in the following particulars: The shaft of the radius is joined at its middle by the 
ulna, which can be traced, nevertheless, apparently to the wrist. Isay ‘‘apparently” 
for the femur, tibia, and fibula exhibit dispositions to form lateral flanges, and it may 
be that the structure in Desmodus is not the reappearance of the lost ulna-shaft but 
is simply the radius, which here exhibits an unusual form. In any event it con- 
stitutes a characternot seen elsewhere in the order. The flanges of the femur are 
symmetrical, directed forward, and convert the anterior surface of the shaft into a 
groove for the origin of the femora] head of the quadriceps extensor muscle. The 
flange in the tibia and fibula is single; the two are in contact—to obliterate the 
interosseous space. 
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The toes retain two phalanges to the first toe; all the others have 
three, but differ in their relative lengths. The first phalanx of the first 
toe is, so far as examined, longer than that of the other toes. In 
Pteropus the lengths of the toes from the second to the fifth gradually 
diminish. In Chilonycteris they abruptly increase, that of the second 
toe being one-third shorter than the fifth. In all bats the tarsus and 
caleaneum are elongate and exhibit the general character of these bones 
in mammals, in which little or no weight is borne upon the posterior 
extremities. Both bones are so disposed that the larger end of each is 
directed proximally. In Rhinolophus the caleaneum enters into the 
ankle joint. In other forms the caleaneum is independent of the joint. 
In Phyllostomid, including Natalus, as well as in the genus Rhyncho- 
nycteris, the calear* is placed in axial line with the caleaneum. In 
other families it joins the caleaneum to its outer side at a well-defined 
angle. As arule the astragalus and caleaneum are nearly of one size, 
but in the genus last named the caleaneum is notably the smaller (Am. 
Naturalist, Feb., 1886, 176). 


GENERAL PLAN OF ANTERIOR EXTREMITIES IN FLYING VERTE- 
BRATED ANIMALS. 


From the above consideration it will be seen that the wing mem- 
branes possess various features which can be used in distinguishing 
the members of the order. But after what manner are the flying mam- 
mals distinguished from other flying vertebrates? 

There are two distinct types of modification which the vertebrate 
skeleton has undergone in adapting the animal for flight, both of which 
depend upon some peculiarity in the structure of the anterior extremi- 
ties; and in order to obtain a correct opinion of them we propose to 
cast a glance at each in turn. 


A plan of bony structure of the wings of flying vertebrate animals. 


( I. Wing membrane supported by all fingers. 

a. Bones of carpus ununited, Bats (Vespertilio), order of MAMMALIA. 
distinet; flight main- | II. Wing membrane supported by the fourth finger 
tained by dermal ex- only (which is immensely developed), the 
panse. others remaining free. 

Pterodactyles, order of REPTILIA. 
(I. Bones of metacarpus, two to three in number; 


feathers not radiating. 
Living birds (AVES)—class. 
IV. Bones of metacarpus, four in number; feathers 
radiating. 
l Archeopteryx (AVES)—subclass. 


b. Bones of carpus united; | 
flight maintained by 
dermal appendages. 


\ 





*The ecalear is an element of doubtful homology. It supports the free border of 
the interfemoral membrane and is of the same significance as the accessory carti- 
lage of the fifth manal digit. 
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I. The Bat, in which the humerus is long and slender, with a small pectoral 
ridge. Ulnarudimentary. Theradins constitutes the bulk ofthe forearm ; 
carpus composed of six bones; the metacarpal bones, five in number, sepa- 
rate and distinct; the phalanges generally, two in number; thumb, and in 
some genera the index finger, surmounted by a claw. 

II. The Pterodactyl, in which the humerus is short and straight, very broad 
at head, with angular and prominent pectoral ridge; ulna and radius dis- 
tinct, of nearly equal size; carpus composed of five bones; metacarpus of 
four bones, separate and distinct; first finger with three joints, second 
with four, third with five, fourth with four joints, all provided with claws, 
with the exception of the fourth, which isremarkable for the extraordinary 
development of its seyeral joints. It is from this last-mentioned finger to 
the base of the foot that the skin was stretched by which the animal was 
enabled to fly. 


a. 





DIAGRAM OF THE BONES OF ANTERIOR EXTREMITIES OF FLYING VERTEBRATES. 


A. Bat.—a. Scapula. b. Humerus. c. Radius. d. Rudiment of ulna anchylosed to radius. e. Car- 
pus. jf. Metacarpus. g. Phalanges. 

B. ARCHHOPTERYX.—References as in Fig. 1. The dotted outlines seen at carpus and the terminal 
phalanges are restored portions. . 

C. Brrp.—References as in Fig. 1. The dotted outline of the second ungual phalanx indicates the 
occasional occurrence of a claw at this point. The majority of birds are without it. 

D. PreRopDACcTYLE.—References the same as in Fig. 1 
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Il. The Bird, in which the humerus is curved, more or less slender; pectoral 
ridge prominent, not angular; ulna large, curved, not united with the 
slender and more diminutive radius; carpus or two bones; metacarpus of 
two, sometimes of three bones, the first being small and cylindrical, the 
other two of larger dimensions and united so as to form a bone resembling 
those of the forearm; ulnar phalanx of one joint, united to the radial, 
which is composed of two. 


} The power of sustaining flight not dependent upon the expansion of skin, 


b : ; 
but upon the excessive development of dermal appendages (feathers). 


IV. The Archeopteryx agrees with the typical bird in general particulars, but 
differs in the number of metacarpal bones, which are here four in number: 
the first and second are slender, free and separate from one another; the 
third and fourth bear considerable resemblance to those of extant birds, in 
being large, stout, and closely approximated ; but are not, however, united. 

Flight is supposed to have been maintained in the same manner as in 
living birds. 

In addition to the instances already given, certain fishes, as the 
Evocetus and Dactylopterus, possess the power of sustaining true flight. 
The mechanism that lifts the body of the fish from the water, and up- 
holds it for a short time in the air, is obtained in the pectoral fins, 
which, in these animals, are enormously developed. The structure of 
these fins is homologous to that of the anterior extremities of other 
vertebrates, their form alone being modified to adapt the animal to 
the medium in which it is placed. Thus we have, in each great subdi- 
vision of vertebrate animals, a representative capable of sustaining 
flight. 

Another somewhat similar modification of the animal economy is met 
with in a few animals of arboreal habits. Here a peculiar arrange- 
ment of the skin is observed, which enables the possessor to break the 
force of downward leaps. In the Flying Lemur (Galeopithecus), in the 
Flying Squirrel (Pteromys), and in the Flying Opossum (Petaurista), 
the furred skin extends laterally from the sides of the body and is 
attached to anterior and posterior extremities at the metacarpal and 
metatarsal regions respectively. The only instance of osteological 
development is obtained in the Dragon (Draco volans), a small lizard 
from Sumatra, in which long, transverse processes from either side of the 
lumbar vertebrae support a thin membranous growth which is capable 
of being opened and shut by means of muscles attached to the bony 
frame-work. 

TEETH. 

In describing the molars the nomenclature of H. F. Osborn will be 
followed. The diagram herewith presented is copied from this writer’s 
paper in the American Naturalist, December, 1888, p. 1072. 


UPPER MOLARS. 


PUMreOSILOBHID CUR os 2225 cule ois ole dt se) cased. Seeded Les bak Protocone. pr. 
ROsterO-IafeOrnal GUS OF diRthi CUSP-- tc secoc- = 52s%scs sec ss cece coos Hypocone. hy. 
Sue RRR MCN eee a SSS Sos osc araed Sante cease sre case -aracone. pa. 
parses OLAS ERE TIT SU a ee aes icns sce hues csec cous Metacone. me. 
DONUT MALL MUe CHAP aoe lc 6.2as calc ce scee vee cds --te een Protoconule. pl. 


POsverior IMteLMediabe CURD 62. s2 22252. 22ks Lad! obs 2k ocee oe .-Metaconule, ml, 
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LOWER MOLARS. 


PATOL O= @XUG LT aks GENS PN ete rere tae eal ae a tea ea Protoconid. pr 
Postero-ex ternal: cusps: 2 a2. . ie a2 se nee nee eee ae ae ae ateier Hypoconid. hy* 
Antero-internal Cusp) Or iitth Cuspla == -s ae eee eee eee eee Paraconid. pat 
Intermediate or antero-internal cusp (in quadritubercular molars)..Metaconid. me4 
Postero-intermal Cusp: ~.22cs.02< sscceo oo a= ne eee eee Entoconid. ent 


The upper molar in most bats presents to an extraordinary degree 
depressions on the outer or buccal surface of the crown. Such depres- 
sions receive the name of ‘ flutings” and are seen in the teeth of many 
mammals other tian the bats, as for example in the moles and shrews 
among the Insectivora, in the Ungulata, and in a marked degree in an 
extinet genus described by E. D. Cope, Lambdotherium. ‘“ Flutings,” 
while of no homological significance, furnish systematic characters, and 
will therefore be noted in the descriptions. Disposed so as to define 
two \Y-shaped figures the ‘‘flutings” extend as a sinuate commissure 
between the paracone and the metacone. Of the two's an anterior 
and a posterior will be distinguished. Each Y has two limbs, a first and 
a second. In the third molar various degrees of loss of the system 
of flutings occur. Commonly the anterior Y is retained while the sec- 
ond is lost, excepting the buccal half of the first limb, asin A. fuseus, or 
the “fluting” is reduced to the anterior Y, the palatal half of the sec- 
ond limb being lost, asin Macrotus and Atalapha. Inthe bats of North 
America the least reduced last molars are seen in Vyctinomus and V. 
hesperus. 

The tritubercular tooth which results from the presence of the three 
cusps, the protocone, the paracone, and the metacone, may be con- 
nected with a triangular figure by bands which unite the cusp-points. 
These bands will be named in this monograph the commissures. In 
the molars of the bat such a triangle is seen whose apex is palatal and 
constituted of the protocone and whose commissure extends from this 
cusp to the paracone and metacone. Its base is the extraordinarily 
sinuate (“fluted”) buccal surface of the crown. <A careful search must 
be made for the true positions of the sides of this triangular figure, for 
they lie on the opposed sides of the teeth and are inconspicuous. The 
crown at the ‘‘flutings” is of great vertical extent and dwarfs even the 
proportions of the protocone. When seen in profile the proportions 
between the size of the “columns” of the two Vs and the ‘‘cusp” of 
the protocone afford materials for interesting comparisons in the differ- 
ent genera. The hypocone presents excellent subordinate characters. 
It is a development of the cingulum. Usually flat, as in Macrotus, it 
may be sharply defined as in Promops perotis or provided with a sharp 
cusp as in the exotic genus Noctilio. The cingulum can be traced as a 
delicate ridge which lies basal to the sides of the tritubercular triangle. 
It varies greatly in extent, being best developed in Nyctinomus. 

In the lower molar scarcely any fluting is present and the plan of the 
tooth is simple. The protoconid, paraconid, and metaconid are united 
by commissures. The apex of the triangular figure is buccal. The 
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heel or hypoconid is large. It is united to the triangle by a commis- 
sure at the lingual side. Such a commissure is provided with a sharp 
cusp in P. perotis, but as a rule it is smooth. 

The student can not fail to be impressed with the variable form of the 
lateral incisor in both jaws. In the lower jaw it may be of the same 
character as the other teeth in its serfes, as in Adelonycteris, Vesperugo, 
and Lasionycteris. It may be more robust than its fellows, as in Ves- 
pertilio, but oftener is simpler in outline, as in Corynorhinus, and may 
be not only so, but dwarfed in all proportions, as in Nyctinomus brasil- 
iensis. The next step may be anticipated, namely, its entire disap- 
pearance, as in Nyctinomus macrotis and in Promops. 

Tnese modifications suggest that the tooth has a struggle to main- 
tain its own in the dental armature. At all events its study is one of 
interest, and should never be omitted in defining the characteristics of 
all forms whatever, either of variations, species, or genera. 

The first and second premolars in both the upper and the lower jaw, 
and the third incisor in the lower jaw, often present a perfect cingulum. 
This is distinctly seen in the first premolar of Atalapha. Such a tooth 
is remarkable since, as far as I know, it is without pavallel elsewhere in 
mammalian teeth. Various degrees of development of the buccal 
aspect of the cingulum appear to give rise toa cusp, which then arises 
after the outer or buccal cusp. Iwas led, in an early study of the 
human dentition, to claim that this the outer (labial) cusp of a bicuspi- 
date form arose first and the inner (buccal) cusp arose later. I have 
long maintained (Dental Cosmos Phila. 1874, 617, also Studies in the 
Facial Region, 1874) the primitive tooth to have been monocuspidate 
and the subsequent forms to have been developments therefrom. But 
my claim has not been allowed. 

An excellent view for contrasting taxonomic characters is that ob- 
tained by examining with a lens the lingual aspect of the lower mo- 
lars. On the whole, the first molar yields the most trenchant char- 
acters. Three cusps are seen in profile, named, from before backward, 
the paraconid, metaconid, and hypoconid. The proportions of these 
to one another should be made im all studies of the teeth. In ptero- 
pines the three cusps are merged, and a simple convex contour results. 
A similar effect is produced in Hemiderma and Brachyphylla among the 
phyllostomines. For the most part the three cusps are separately dis- 
played as acute triangles, whose bases are confluent. In rhinolo- 
phines the hypoconid is flat, produced backward, as_ is also the case in 
Chowronycteris and Phyllonycteris among the glossophagines, but in 
other genera it is acutely cusped and co-equal with the two preceding 
elements. In Natalus it is actually the largest of the series. 


KEY TO GENERA. 


I. Bats with median appendage to nose, four incisors in lower jaw. ..PHYLLOSTOMIDA, 
a. Body massive, auricle shorter than head, not united with its fellow. . Artibeus. 
a'. Body slender, auricle as large or longer than head, united with its fellow 
See Se oe csc eee Re ears ax bin ad adios pds wi < alee yee 
II. Bats without median appendages to nose. 
b. Nostrils circular, wings narrow and pointed; tail long, produced far beyond 
interfemoral membrane; marginal toes fringed with coarse hair. MOLossI, 


Lips QTO0veG. --<-- o2o4-8e eee een Pee ee eee Gee see ae Nyctinomus, 
Lips not grooved). << - 22: sae -see ees see eo ar oes a Promops. 


b'. Nostrils elliptical, wings broad, ample; tail as long as, or slightly longer 
than, the broad interfemoral membrane; marginal toes naked... .......- 
Be eee Siete ne arate tee eS ee eee eee -».----. VESPERTILIONIDA. 
c. Two incisors in upper jaw. 
+ Six incisors in lower jaw. 
*Interfemoral membrane more or less hairy. 


1 
Premolars Br re res cote cere cee eee sees eee tee cone -- Dasypterus. 
2 
2 
Premolars 5 ---.------------+-++ 2222-5 eee eee eee terre eee Atalapha. 
2 
** Interfemoral membrane not hairy -22---.-.-2---2.--.--.-8 Nycticejus. 
++ Four incisors in lower jaw 2-2-2522 4scses25- 1s 0 sees =e eee Antrozous. 


c!, Four incisors in upper jaw. 


il : . : 
+Premolars 5; greatest width of tragus at base equals one-half of inner 
-~ 


bordér-= 0 F242 .5 534 52 ee este Se eee eae aan Adelonycteris. 
2 
+t Premolars 3° 


*Greatest width of tragus equals much less than one-half inner border; 
NOSE Simple; Cars SCPALAlC = oo soe see one eee Vesperugo. 

**Greatest width of tragus equals one-third height of inner border; 
auricles united. 

§ Nose with lateral club-shaped gland-masses.-.--...-.-.--. Corynorhinus, 


§ § Nose without lateral club-shaped gland-masses.--..-.-.---.. Euderma. 


ttt Premolars = greatest width of tragus at middle and equals two-thirds , 
| 


hershtofimner border sens ose ere rae see ase ese Lasionycteris. | 
tttt Premolars . Lips whiskered, dorsum of face furred....- Vespertilio, 
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Randily PEyyY LLOsSTOMLD A:.* 
Genus MACROTUS Gray.” 


Macrotus Gray, Proc. Zo6). Soc. London, 1843, 21. 
Otopterus Flower and Lydekker, Mammals Living and Extinct, 1891, 673. 
Diagnosis.—Ears large, united, produced inferiorly far beneath the 
small external basal ridge; nosed-leaf simple, abruptly acuminate, com- 
plete, no separation between the basal and ascending parts; the median 
ridge confined to the interval between the nostrils. Tragus tapering, 
convex on inner border and straight on the outer. Wing membrane 
reaching to ankle; tail long, extending a short distance beyond the 
ample interfemoral membrane. Lower lip and mentum deeply cleft. 


3 2 , 1 : 
Dental formula,—Molars 3 ; Premolars 33 Canines 7; Incisors ; 


bo| bo 


Oe OAS 


J. E. Gray (Voy. of Sulphur, p. 28), places MJacrotus in a separate 
division from the American leaf-nosed bats and of equal rank with the 
groups now understood as the Stenodermata aid Vampyri. The fol- 
lowing genera are considered by him to be closely related and are thus 
defined: Tail short, with point on the upper side of the wide inter- 





*PHYLLOSTOMID.®.—Bats with laminate ectoturbinals of the ethmoid bone; 
premaxille with palatal processes forming a median suture and defining an incisive 
foramen; trapezium without palmar tubercle, thus permitting flexion of the thumb; 
wings adapted for a fanning flight, (excepting possibly noctilio) but not for terrestrial 
progression ; ulna with shaft anchylosed to the radius at the proximal third ; proximal 
rudiment nonperforate; fifth digit without accessory cartilage; coracoid process not 
bifid, curved forward; noraised folds ofskin at the junction of carpus and metacarpus 
to represent the palmar fascia; no oblique line on the wing-membrane at the lower 
third of the tibia; nose-leaf dominant, but absent in aberrant forms contained in 
Lobostomi, Noctilionini, Natalini, Thyropterini. 

Mr. F. W. True has kindly furnished the following note: 

Flower and Lydekker, in their recently published work—Mammals, Living and Ex- 
tinct—substitute the name Otopterus for this genus, on the ground that Macrotus, 
Gray, is preoccupied by Macrotis, Dejean. It appears, however, that Dejean’s name, 
which was published in his Catalogue des Coléoptéres, 1833, p. 186, was not accom- 
panied by a diagnosis, and has not been adopted by later writers on insects. It can 
not, therefore, be regarded as valid. 

Quite aside from this fact, it is questionable whether Macrotus and Macrotis should 
be regarded technically as identical names. Agassiz gives ‘“ uaypornc=longitudo” as 
the proper derivation of the latter (as also of his genus Macrota). This is inter- 
esting, as Reid in 1836 (P. Z. S., p. 131) gave the name Macrotis to Parameles lagotis 
(now called Peragale lagotis). If the difference in the termination of the two words 
is to be disregarded, Gray’s name is preoccupied by that of Reid. This, as already 
stated, seems open to question, and Gray’s name is, therefore, retained. 
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femoral membrane; ears lateral, separate. Mosia, Mystacina, Aello, 
Emballonura, Centronycteris, Urocryptus, Diclidurus, Taphozous, Noe- 
tilio, Phyllodia, Chilonycteris, and Mormops are embraced in this oddly- 
arranged group. In the same work, p. 16, the author places Macrotus 
near Megaderma and Khinopoma as a subgroup of the Phyllostomina: 
‘‘Kars close together over the forehead; forehead with a rather deep pit; 
nose-leaf lanceolate, erect; tail elongate, produced beyond the inter- 
temoral membrane; wings from the ankle; lower joint of thumb mod- 
erate.” 

Wagner was of the opinion last named, that Macrotus exhibits affini- 
ties with Megaderma. SS. F. Baird followed this writer, and I naturally 
accepted this opinion,* since my work was carried on undér the guidance 
of the eminent authority last named. Peters, in his revision of the 
Phyllostomide,t definitely fixed the position of the genus. 

Macrotus resembles Lonchorhina in the elevation of the nasal bones 
and in the depression on the facial portion of the frontal bone, as well 
as in the elevation of the skull at the vertex near the occiput and in the 
large size of the tympanic bone. From Lophostoma it is easily distin- 
guished by the absence of the temporal crest, which is so conspicuous 
in this genus, and by the form of the zygoma, which is bigh and of 
uniform diameter throughout. The frontal bone is without a depression 
in the facial portion, and the nasal bones do not form a ridge, while 
the dorsi-facial surface is cylindroid. Phyllostoma is distinguished in 
having a small lachrymal process and a flat, broad, dorsi-facial surface. 
The temporal crest is defined, though not conspicuous. The zygoma 
is of the same character as in Macrotus. The tympanic bone is much 
smaller than in this genus. Ina fragment of an immature skull of 
Vampyrus wuritus the skull is without temporal crest, the dorsi-facial 
surface is cylindroid and without depression on the frontal bone. 


1. Macrotus californicus Baird. (Plates 1, 11.) 


Macrotus californicus Baird, Proc. Acad. Nat. Sci. Phila., 1858, 117. Jb., Rep. U. 
S. and Mexican Boundary Survey, pt. 2 (Mammals), 1859, 4, Pl. 1, Fig. 2. 

Macrotus waterhousii (in part), Dobson, Cat. Chirop. Brit. Mus., 1878; Alston, Biol. 
Centrali-Amer., Mam., 1879-’82, 38. 

Diagnosis.—Auricle much longer than head. Basal lobes well devel- 
oped. Nose-leaf with defined lower border. Fur (above and below) 
base, white; terminal third, fawn; tip, gray. 

Description.—The auricle is ovate and longer than the head. The in- 
ternal basal lobe is rounded and free, raised above the head and resting 
against the interauricular membrane. The external basal lobe is large, 
the greatest width equal to the distance between the eye and end of 
the muzzle. A prominent wart, which lies above the rictus,t terminates 
the lobe anteriorly. Two longitudinal ridges are seen on the inner 
- * Monograph N. A. Bats, 1864. Parsee ae a ee oa a oe a 
tMB. Akad. Berlin, 1865, p. 256. 
¢Rictus will be used as a term interchangeable with angle of the mouth, 








EXPLANATION OF PLATE I. 


Fic. 1. Front view of head of Macrotus californicus. 

Fig. 2. Side view of same. 

Fic. 3. View of tragus and inner surface of auricle. 

Fig. 4. The wing membrane of same. 

Fig. 5. The tail and interfemoral membrane. 

Fic. 6. The skull seen from above. x 2. 

Fra. 7. The skull and lower jaw seen from the side. x 2. 
Fig. 8. The os petrosa. x2. 
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surface, one small and inconspicuous at junction of internal basal lobe 
to the main portion of the auricle; a second, much longer, arises behind 
the tragus and passes upward nearly to the tip. The auricle anterior 
to the ridge last named is sparsely covered with hair. Numerous deli- 
cate transverse folds are seen on the outer half of the auricle, which 
reach almost to the border. Nearly on aline with the junction of the 
external basal lobe and the main portion and opposite to the meatus a 
semilunar raised fold is seen. 

The interauricular membrane is notched above, hairy on the outer sur- 
face, and with a longitudinal ridge in young individuals in the middle 
line. The membrane extends beyond the inner canthus of the eye, at 
which point it bears a small wart. The tragus is long, slender, and 
tapering; when laid forward it reaches to the inner canthus. The 
posterior surface is furnished with « longitudinal ridge. The base ex- 
hibits two roots, one extending a short distance obliquely on the face; 
the other continuous with the ridge opposite to the meatus. The 
tragus is slightly constricted above the facial root, but soon becomes 
convex along the inner border. The outer border is straight, ex- 
cepting at the base. Here the parts are variable. In the greater 
number of specimens examined a trace only of an external basal lobe 
is seen.* The nose-leaf is simple, entire, rounded at the muzzle and 
fixed to the upper lip, while free at the sides. The erect portion tapers 
acutely, and is sparsely covered with hair. A rudiment of a midrib is 
seen between the nostrils. The nostrils are oblong, oblique, with raised 
trenchant borders. They are slightly narrowed externally and do not 
modify the lateral contour of the nose-leaf. A crescentic patch of warts 
lies on the face back of the muzzle. Two small, slightly oblique, smooth 
mental plates, separated by a groove, are seen at the chin. Well back 
of the chin-plates is a conspicuous median wart. The rictus ison a line 
with the inner canthus. The wing membranes are attached to the ep. 
trochlea.t The fifth metacarpal bone is the longest. 

The prevailing color of the fur is white. On the dorsum for the apical 
fifth it is light brown, fawn, or yellow brown. Frequently the extreme 
tip is gray. On the venter the basal half of the hair is alone white, 
the apical half being ashy-brown, the extreme tip again appearing 
white or plumbeous. The face retains the color of the venter without 
the basal white. The side of the neck and the base of the prebrach- 


*In a young individual (8916, S. L., the epiphyses not united, and the length of 
the body 44™™) the external basal lobe was thick and acutely concave on the outer 
border. It was obscurely verrucose and received by a delicate fold the outer bor- 
der of the tragus upon its anterior surface. A thickened longitudinal swélling was 
seen on the posterior surface near the inner border. Ina second immature speci- 
men (42™™ Jong, the milk teeth being in position) the tragus was more as in adult. 

tIn an immature specimen, No, 4405, Mus. Comp. Zodl., the membrane came from 
the epicondyle. 
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ium are of the colors of the dorsum rather than the venter.* Imme- 
diately behind the junction of the ears the head is almost naked. The 
basal third of the auricle is covered with hair. The external surface 
of the external basal lobe is entirely clothed. The inner surface of the 
auricle at the internal basal lobe, and extending thence upward along 
the inner border, is sparsely covered with short hairs. The proximal 
half of the humerus is also clothed, as well as the endopatagium, and 
a line thence to the proximal one-half of the thigh. Elsewhere the 
membranes are naked, save at the dorsum of the first metacarpal bone, 
where a few hairs are found. 

Membranes.—In the second interspace of the wing the membrane is 
attached to the palmar borders of the second and third metacarpal 
bones; in the third interspace, to dorsal border of the third metacarpal 
bone and palmar border of the fourth; and in the fourth interspace, to 
the palmar borders of the fourth and fifth metacarpal bones. The 
calearo-tarsal expanse is absent. The prebrachium is without distine- 
tive lines. Intercostal lines nine in number. Coraco brachialis fascicle 
does not reach the line of the elbow. At the elbow is a number of fine, 
radiated lines, apparently due to muscle-fibers. The membrane is 
slightly thickened near the ankle. Triceps fascicle system made up 
of two inferior and two superior branches. Vertical muscle lines seven 
in number. A small thread-like line appears at the proximal third of 
the fifth metacarpal and passes nearly the entire length of the digit. 
In the fourth interspace the predigital nerve arises from the fifth met- 
acarpal bone at about its middle; one or two nerves arise from the fifth 
metacarpo-phalangeal joint; the post-digital from the metacarpo-pha- 
langeal joint; longitudinal line distinct. Thirty-six transverse lines 
can be counted in the fourth interdigital interspace. These are greatly 
in excess of the number in any other form examined. Both in this space 
and in the angle between the fifth metacarpal bone and the radius a 
fine network of fibers is present. No similar appearance is seen else- 
where. In the third interspace both predigital and post-digital nerves 
arise from the metacarpo-phalangeal joints; longitudinal line distinct. 

The interfemoral membrane reaches to the ankle. The tail projects 
one-sixth of its length beyond the inferior margin. An oblique line ex- 
tends from the end of the second vertebra to the middle of the calcar. 
The structure last named is one-half the length of the tibia; its tip 
projects conspicuously from the truncated border of the interfemoral 
membrane. The terminal cartilage of the third digit acicular; that of 
the fourth digit is bifid, with the lobes equal; while that of the fifth 
digit, while bifid, exhibits the posterior lobe greatly prolonged. In 
specimen No. 404 8. I. the terminal cartilage of the right third digit is 
composed of four segments. 








*Coues and Yarrow (Wheeler Exp. Geol. Sury., Zo61, 1875) state that alcohol-bleach- 
ing causes the difference between M. californicus and M. waterhousii. Of this state- 
ment the authors offer no evidence. I doubt its correctness. 
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1. MAXILLARY TEETH OF MACROTUS CALIFORNICUS. 
2. MANDIBULAR TEETH OF SAME. X8. 


X 8. 
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Variations.—The distance between the tail and the tip of the calcar 
is inconstant. The sides of the interfemoral membrane do not always 
end at precisely the same level on the tail. 

The basal part of the nose-leaf may be separated from the ascending 
part by a sulcus in the manner seen in Artibeus and Phyllostoma, The 
lower margin may be separated from the groove to the outer side of the 
lateral margin. 


Manal formula. 


| Adult Immature 
50™" Jong. | 44™™ long. 


SIC CONIC MOS TC Otel ae easy ele oleate rea ee ee eet a]=re Byes 3 2 
sRhindsinterspacers----s---2s-=2- FETS Sor yest See wiles See ee OEE ies Catal | 20 13 
PACU EL COES PACOWE Cm eee A eee te emerson ate Seo mete eee = 25, | 18 
BENS aca PRAM edt al Moore aces Oye tees tale Sra cala cl wieatel a oiatas~ arias er 27 | 44 


Skull.—The brain ease is raised much above the level of the face. The 
sagittal crest is defined, except on the metencephalon, where, excepting 
at the extreme tip of the angle between the vertex and the occiput, it is 
absent. No convexity exists over the region of the proencephalon, which 
measures one-eighth of the length of the brain case. The region of the 
metencephalon measures one-third of the length of the brain ease. The 
tympanic bone is large, almost entirely concealing the cochlea. The 
basi-occipital bone is without lateral fossx. The lingual process of the 
sphenoid bone is rudimentary or absent. The posterior temporal impres- 
sion is deflected from the sagittal line at metencephalon to define with 
the aid of the fellow of the opposite side a large, triangular, convex space. 
The face vertex is markedly inflated at the side for the greater part of 
its length; a median ridge extends over the anterior two-thirds, the 
posterior thirds being depressed; on each side of the median line a 
small foramen, which transmits a nerve to the auricle, is seen. On_ 
the side the inflation occupies the greater part of the superior maxilla 
and causes the region of the infraorbital foramen to be slightly de- 
pressed. The anterior border of the orbit is trenchant. The ectoturbi- 
nal plates show through the frontal bone as it forms the orbital inner 
wall; a small foramen is seen near the rhinencephalon lying below an 
oblique ridge. The upper border of the malar bone is incised at the 
middle third. A line produced from the upper border of the anterior 
nasal aperture intersects the middle of the first upper premolar. The 
inner surface of the ascending ramus of the lower jaw is furnished with 
a ridge which extends forward on a line with the teeth. The condyle end 
reaches the aveolus. The angle is narrowed, curved, and tapering at the 
tip; it projects posteriorly beyond the condyle to the outer third of which 
it lies as the bone is viewed from above. ‘The distance from the con- 
dyle to the tip of the corenoid is equal to the width of the horizontal 
ramus. 

The cochlea in the Phyllostomide, as a rule, exhibits the loop of the 
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outer semicircular canal free from bone. In Macrotus this character 
is less constant than in other genera examined, for out of three exam- 
ples one showed the loop occupied with a thin, bony lamina. 


Millimeters. 
Hength of skull jascee ethics 5. bas tess cise cecme see oe eet eee ee eee ene ee ceeee 23 
)Width of; skull at the widest part ==~.-----2 2-2 see Bere Press Sg se ine SSS Bee fe s) 
\Width of ‘dorsi-facial recion atithe widest parte ase=oees eee eee eases ae 5 
Length of superior dental series 2c soc adee so oe ee ee ae eee ee ee oe eee ee 9 
pWadth-of base at the clenoid’cavitiest asses eee oe eee eee oe a eer eee eee st 


In the skull of an immature individual from the Museum of Compara- 
tive Zodlogy, measuring 21" from end of the premaxilla to the occiput, 
the following characters are noted:* The mandible projects 2™" beyond 
the premaxille. The premaxille do not join the nasals, which are 
twice as wide at the posterior ends than at the anterior. The tympanic 
bones are complete. 

The arrangement of the turbinal plates is as follows: The ectotur- 
binalis small, a little less than one-half the length of the first endo- 
turbinal. Its upper border is horizontal and its lower concave. The 
extreme tip of the lobuie extends as far as the anterior border of the 
first molar. The second plate is concealed and the third and fourth 
are arranged much as in Vampyrops, which this form in great part 
resembles. The lobule on the first endoturbinal is small, but readily 
discernible. The plates below their inflated summits are not clearly 
seen. The parts onthe median surface are contiguous. 

Notes on the skeleton.—The atlas is provided with two spines on the 
nferior border of the transverse process and a tubercle on the body. 
The meso-sternum is provided with a trenchant unbroken keel. The 
tlnar rudiment at the distal end of the radius is a minute tubercle 
without notch or foramen; the proximal rudiment is a little less than 
half the length of the radius. The vertebral border of the scapula is 
sigmoid with the concavity corresponding to the base of the spine. 
The infra spinatus fossa is not deepened at the axillary border. The 
end of the spine at the glenoid cavity end is not angulated. The 
coracoid process is abruptly curved toward the axillary border; the 
end reaches a point below the glenoid cavity. The inner tuberosity 
of the humerus is scarcely elevated above the level of the head. A 
narrow notch is defined between the epitrochlea and the trochlea, the 
under border of the epitrochlea is furnished with a spine. 

The first metacarpal bone equals one-half the length of the first 
phalanx of the first digit, the second lacks one-fifth the length of the 
third metacarpal bone and is slightly arched. The second digit is as 
long as the third metacarpal bone. The third and fifth metacarpal 
bones are of equal length and are not as long as the forearm. The 
fourth is 2™. shorter. The third metacarpal bone is much the 
stoutest, the second phalanx is slightly the longer. In repose the first 
phalanx of the third digit is in axial line with the third metacarapl 
bone. The fourth and fifth digits are of the same length. The femurs 
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brought nearly to the median line posteriorly, where they lie almost 
in contact.* 

Mavillary teeth.—Central incisor much larger than the lateral, con- 
tiguous with its fellow with sharp transverse cutting edge. The lat- 
eral incisor very small, crown directed obliquely forward and inward 
with an obscurely bilobed cutting edge. Canine rather small not 
twice the length of the central incisor; the first premolar as broad as 
the second but less abruptly pointed and touching canine. The second 
premolar with wide base where it rests against the first molar. An in- 
terval exists between the two teeth. The first molar slightly inclined 
backward with low protocone and obscure commissures, the posterior 
being in great part absent. Paracone forming a smaller V than the 
metacone but is more fluted than it. Hypocone obscure, low. The 
second molar more quadrate than the first; the protocone somewhat 
better defined. The Vs of the buceal cusps equal but the protocone 
is tumid at an angle formed by it with the anterior border of the 
crown. Thethird molar with protocone having well defined commissures. 
The posterior limb of the paracone but half the length of the anterior 
limb. The remaining parts of the tooth not represented. 

Mandibular teeth.—Incisors simple, even, obscurely bilobed. First 
premolar higher and broader (in profile) than the second and third. 
This distinction is not so apparent when the parts are viewed from 
above. The second and third premolars are progressively more pointed 
and lewer than is the foregoing. 

The first molar with the V much smaller than the triangular heel 

whose anterior limb juts against the posterior limb of the V near its 
base (perhaps, on the whole, to a less degree than is represented in 
the figure). The base (7. ¢., the lingual aspect) of the V is open, but 
that of the heel is closed by a depressed commissure. The second molar 
much the same as the foregoing, the V and heel being subequal. The 
third molar with the largest V in the series but with a small, com- 
pressed, deflected tubercle like heel. 
) Paraconid in first lower molar smallest of any in the series. The 
conjoined bases of the paraconid and metaconid deeply incised so as to 
show the protoconid when the tooth is seen in profile on lingual aspect. 
This character is not seen outside of this group, but reaches a higher 
degree of development in Jschnoglossa. 


List of specimens. 








foe Eee Locality. Sex. | Presented by— st aeuee OF SABIE Collection. 
| 
2347 1 hort Yuma. Call 52}; -.- =... Maj. G. H. Thomas... Aleohol (type).---| U.S.Nat.Mus. 
5214 28 Cape St. Lucas ..-|........ John Xantus ........- Alconol). <-2.05-5- Do. 
6174 USS eet! ioe Sec enn [Ae [eters er BO aint acer occas | tae Gomes esas Do. 
11205 a Bina) Oh o5 55 on eee Oli qialisceosis teins passes claseccs|a= 5 2 (ere aoe | Do. 
8916 1 | Near Tucson... ~~. DOs fe ot eA eae mie tio WEE OO eta er koe Do. 


6171 eee | No locality ....... oe ere amet tren nee see aa Peri We sore eaceene Do. 





* For other comments on the skeleton of Macrotus, see Introduction. 
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Dobson (/. ¢.) considers M. californicus, Baird, to be the same as M, 
waterhousii, Gray. Specimens of the latter are not available for ex- 
amination. Bats of the Antilles may range north and west through 
the neotropical belts of the United States, but M. awaterhousii does 
not appear to be an example of the tendency. By the measurements 
taken by Mr. Dobson this species appears to possess a smaller tail and 
a Shorter appendage to the nose than does M. californicus. Among 
other measurements (English scale) of West Indian species are the 
following: head, 1™; body, 2.60™; tail, 1.50™; ear, 1.10™; tragus, 0.42™; 
nose-leaf, 0.30"; wing from carpus, 0.3"; forearm, 0.2™. 

On the whole, I have concluded not to make any change in the name 
of the Californian species of Macrotus, and shall rest content to quote 
from the first edition of the Monograph (pp 3, 4) the following pas- 
sages: 

A comparison of the type with good specimens of the latter from Cuba, preserved 
in alcohol, and presented by Prof. Poey to the Smithsonian Institution, show un- 
mistakable differences, as do others from Jamaica, recently received from Mr. March. 

The chin plates are less acutely defined; the internal border of the tragus is much 
thickened, and the revoluted portion at the base of the external border is slightly 
swollen. The fur is bicolored; central portion dark-brown instead of fawn. The 
nose-leaf is of about the same height as above species; the tail, however, is 0.25 of 
an inch shorter. The dentation is similar. 

The M. mexicana, Saussure, is a species from Mexico described by M. Saussure in 
Revue et Mag. de Zool., 2d series, XII, 1860, p. 486. The author states that the de- 
scription is taken from a specimen which was in poor condition. It is difficult to 
tell from his description whether his species is the same as M. californicus or not. 


Measurements of an average of four individuals. 


meters 

Length of head and body (from crown of head to base of tail).......-..-.---- 39 
Length of head. ..-.-- ---.-- ---- <0 2-202 eos cece e enna s een e nn cen seesee sanen- 22 
Height of ear. li)... 22.5 segs ccc since ts Seem Soca see ewe ones wees een eee es ae ooo 23 
Height of tragus..... ..-.--------2+ 2-2 - oo = ene cee nee eee ee ene en cee ee anee 10 
Lenvth (of atm -- .. 2... se F225 ee as cen eeees Here ome - nae = ene Gene ne eae aa 22 
Length of forearm -... 2.20505 sees ce ccew wees wemmes ners sone cedews sore ensecwsces 48 
First digit: 

Length of first metacarpal bone......-....2.-------- --0+ e222 eee ee eee eee 4 

Length of first phalanx. ..- 22. -.sc00 - eee coe es ene see wes once nes cere n === 4 
Second digit: 

Length of second metacarpal bone..........---------------22- - 222 --2-+--- 28 

Length of first phalanx ...... 2.0... -200 cone coe -- eee eee eee cee cece -- = === 4} 
Third digit: 

Length of third metacarpal bone............-.-...------+- --20 0-2-2 ------ 34 

Length of first phalanx ._ 0. 22 -2- cs cseng- faeces ee seen aan 14 

Wen th’ck second phalanx seems ae ese ee ee Seer 16 

Length of third phalanx 2: .222cj 0200 os = eee oe oe eee es y 
Fourth digit: 

Length of fourth metacarpal bone...........----------------------+------ 32 

Length of first phalanx 222. 02222: Snbicce reece eas ae eee 13 


Length of second phalanx. ’.-2. 2.6. semene ates ss hanes eee aes 11 
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Milli- 
Fifth digit: meters. 
Menaul Of ill MebACAEDS! DONE... <<. 2 cscs ce ce cee as nance noes wane nw a== 35 
nen en moteste bap idee tiewe eee eset eyn ts eat a ala a(alaia= 2 ala4) 21 ecient 12 
LG ln cout seven pole ipo eee eA Ree 6 Seo Se see enetou cot dee Sceeecce 9 
Perr eG teu O Ohms ee mee Seen eieets piers eae ael= Nelelsiacit sem se ciehelase eps aeia ae 16 
eT GLIe ON NIDA ere aa Se ple a ing einai tga ny mys eta alo aie, Wintel oo, 2he.a)e 20 
SEAL Oe OO Ureiere eet ef ee ela eos eee pe on, Sol 2 ay ee ialayletaine: Serna = Sie Se oe 10 

eae M OIRO tem chT Meteo Pee era te a2, Sioa aisiny «eee ta ia ee atonsiets a rolsic che ceielslaicsxcraicle: stclewsteists steteio-sis = 2 


Measurements from first edition of Monograph. * 
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ae ait of tail. leaf. | arent Glnece: cacenbel of ear. tragus. panse. | specimen. 
| | | om 
| Ins, | Ins. Ins. | Ins. | Ins. Ingo alse) |) ins: Ins. Ins. 
2347 | 2.3) 16 O21. 0.9 | 3.3 Os leat 0.5 10.0 | Alcohol. 
poten |e oO 1.3 0.2 1.8 0.8 3.0 Oly GEO 0. 44 10.0 Do. 
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52lde | 2.0 1.4 ONDA M9) 0.9 | 3.0 0.5 BO | OG MS0il Doe 
eae 18] 20.2) 18r 0.8 | SO), voved) 10) Nl 0.5 
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Macrotus bulleri H. Allen.—The following description of a Mexican 
species of Macrotus may prove to be of value in studying J. califor- 
nicus, and is therefore introduced at this place. The original cah be 
found in the proceedings of the American Philosophical Society, 1890, 
Vol. XXVIII, p. 72. 

In Article X VI, extracted from the Bulletin of the American Museum 
of Natural History, Vol. 11, No. 3, p. 166, entitled ** Notes on a collee- 
tion of Mammals from Southern Mexico,” ‘by Dr. J. A. Allen, oceurs 
the following statement: 


Macrotus californicus, Baird.—Eight skins and skulls and three additional skulls, 
all males. Bolanos, Jalisco, July 3, L889. ‘Occurs in immense numbers in the 
adits and old mine drifts of the Mineral de Bolanes. Of the fourteen captured all 
were males, whereas in the case of the other kinds of bats taken here females gen- 
erally predominate.” (Audley Buller, MS. notes.) 

In the absence of specimens for comparison, it is difficult tosay certainly whether 
they are the same as the California specimens. Judging by descriptions, they are 
somewhat darker in color. 

IT had an opportunity through the courtesy of Dr. Allen of examin- 
ing two of the specimens of this series, and concurred with this au- 
thority in considering them to be identical with J. californicus. The 
skins were of immature individuals and the parts about the auricle ap- 
parently mutilated. The hair was furnished with dark cinereous tips, 
a character which, while in striking contrast with the more northern 
form of the species, was not thought to be distinctive for southern ex- 
amples of other species, as Artibeus perspicillatus and Atalapha nove- 
boracensis are differently colored from northern individuals. The main 
measurements were the same. But since Dr. Allen published his 


*See Pretace. 
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notes I have carefully soaked one of the skins in diluted spirits and 
have detected that the apparent mutilations of the auricle are due to 
distortion, and that the form of the auricle is sufficiently pronounced 
to warrant a careful examination of the cranium. 

Dr. Allen has sent to me eight crania for inspection. The characters 
of these specimens are in many respects quite different from those of 
M. californicus. The following is the description of this new species: 

Auricle scarcely longer than head; the internal basal lobule rudi- 
mental and projects about a millimeter beyond the juncture of the 
interauricular membrane. External basal lobe reduced to a thin ridge 
which leaves the tragus exposed. Tragus with convex anterior border 
for basal two-thirds, and an abruptly acuminate apical third. The 
outer border is straight—apparently without basal notch or lobule. 

The nose-leaf without well-defined lower border—scarcely longer 
then the face. Chin apparently without divided plate. 

Skull.—F acial region without depression on the frontal bone; indeed, 
it is faintly ridged posteriorly; region over ethmoid scrolls scarcely 
inflated. Squamosal portion of zygoma not more than one-half the size 
of the same part in J. californicus. No projection of vertex at occiput, 
but the entire superior curvature of the head simple. Angle of mandi- 
ble projects scarcely at all back of the condyloid surface. The two 
halves of the mandible closer together than in M. californicus. 

Teeth.—The lower premolars are more crowded than in JM. californicus. 
The palatal portion of the upper canine is produced to a point posterior 
to the lateral incisor. 

Fur.—On the back the basal two-third is white, the apical third very 
dark plumbeous, the tip tending to gray. These distinctions are best 
defined on the sides of the neck. At the middle of the back the gray 
tip is absent. The colors undergo no variation over the posterior sur- 
face of the prebrachium, the humerus, or the rump. On the endo- 
patagium the hairs are shorter, sparsely developed, and of a fawn color 
throughout. 

On the venter a disposition exists for the basal two-thirds of the hair 
to be whiter than the rest of the hair. This is most marked on the 
sides of the trunk, and is nearly absent at the middle. The apical 
third is less markedly plumbeous and the tip is more gray than on the 
back. On the whole the venter gives the impression of being gray, 
and the back as being of a dark, sooty hue. 

The posterior surface of the auricle covered with short unicolored 
gray hair which extends upward along the median border nearly its 
entire length. The hair extends both on the back and the venter over 
the fleshy part of the forearm. 

Two immature examples (the distal epiphyses of the metacarpal 
bones of the third, a fourth, a fifth, manal digits ununited) 2004, 2005 
(Am. Mus., N. Y.), from Bolanos, Jalisco, Mexico. 
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Measurements. 


Millimeters. 
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Genus ARTIBEUS Leach. 


Artibeus Leach, Trans. Linn. Soc., London (1822), xiii, 75; Peters, MB. Akad. 
Berlin, 1865, 356; Alston, Biol. Centrali-Amer., Mam., 187982, 47. 

Madateus Leach, 1. c., 81. 

Arctibeus Gray, Mag. Zod]. and Bot., 1839, II, 487. 

Pteroderma Gervais, Exped. du Comte de Castelnau, Zoél., 1855, 34. 


1. Artibeus perspicillatus (Linnwus). (Plates 111, Iv, v.) 


Vespertilio perspicillatus Linneus, Syst. Nat., 7th ed., 47; Schreber, Saiigethiere, 1775, 
p. 160, Pl. xiv. 

Phyllostoma perspicillatum Geottroy, Aun. du Museum, Xv, 1810, 176, Pl. xt; Wagner, 
Schreb. Saiigeth., Suppl., 1, 1844, 402; v, 1855, 631. 

Artibeus jamaicensis Leach, Trans. Linn. Soc. London, X11, 1822, 75. 

Madateus lewisii Leach, 1. ¢. p. 82. 

Phyllostoma supercillatum Wied, Beitr. zur Naturgesch. Brasil, 11, 1826, 200. 

Arctibeus perspicillatus Gray, Mag. Zo61. and Bot., 1839, 487. 

Artibeus carpolequs Gosse, A Naturalist’s Sojourn in Jamaica, 1851, 151. 

Pterderma perspicillatum Gervais, Exped. du Comte de Castelnau, Zoologie, 1855, 34, 
Pl, vi, Fig. 7; Pl. x, Fig. 1 (teeth). 
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Artibeus perspicillatus, Peters, MB., Akad. Berlin, 1865, p. 356; (1) Maynard, Bull. Essex 
Inst., 1872, 187; Dobson Cat. Chirop. Brit. Mus., 1878, 519; Alston, Biolog. Cen- 
trali-Amer., Mam., 1879-82, 47.* 


Artibeus is intermediate between Uroderma and Dermanura and the 
three genera are in close alliance. Peripheral characters such as those 
of the auricle and nose-leaf are of doubtful value. The small third 
lower molar separates Artibeus from Dermanura, as the absence of the 
third upper molar separates it from Uroderma. 

All of the three genera named can be distinguished from Vampyrops 
by the shape of the first lower molar. In Vampyrops the protoconid 
is greatly elevated, while the anterior border of the tooth is not pro- 
longed. 

Diagnosis.—Nose-leaf smooth, with entire margins and a broad 
longitudinal ridge, which is discernible on both anterior and posterior 
surfaces; lower portion, as a rule, not free at any part from the upper 
lip. Infra marginal tubercles at the mentum more than three in num- 
ber.t Mentum provided with a large central wart, on either side of 
which is placed a smaller wart; the whole arrangement is surrounded by 
a semicircular row of nodules. Interfemoral membrane scanty, deeply 
emarginate, without tail. | 

Molars broad without Vs and exhibit a disposition to become cuspi- 
date on outer and inner borders. Upper middle incisor broad and 
straight. 


2 2 : le Sree 2 
Dental Formula.—Molars,; ; premolars,5; canines, 1’ incisors,5 x 2=30. 


Description.—General form massive; the body heavy; the head 
with broad transverse diameter. Auricles small, separate. Each au- 
ricle when laid against the face reaches the external canthus. The 
inner border is markedly convex and continued in a single curve with 
the broad internal basal lobe. The outer border is straight, with a 
number of transverse lines on conch. The hem is one-third the width 
of the auricle at its broadest part and is continuous below with the 
rounded broad external basallobe. A conspicuous external basal ridge 
is present. The tragus in height equals the distance from the tragus 
to the eye. It is erect, slightly convex on inner border, almost straight 
in the inner, and thickened along the median surface, which is usually 
coarsely spinose inferiorly. The basal notch broad, witha spine at the 
upper border the basal lobe. A fold of skin extends obliquely from 
the base to the face. The nostrils are oval and placed obliquely upward 
and outward. The ends of the opening are free, but the sides are 
remarkably foliated. The nose-leaf is thus divided by the nostrils into 
an upper (supra narial) and a lower (infra narial) portion. Both of 


*The synonomy in part has been copied from Dobson’s Catalogue of the Chi- 
roptera in the British Museum. : 

{In two specimens of Dermanura cinerea examined, the sides of the nose-leaf 
were concave, the posterior surface of the nose-leaf was without trace of longitu- 
dinal ridge, and the infra-marginal tubercles were three in number. 
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EXPLANATION OF PLATE III. 


Front view ot head of Artibeus perspicillatus. 

Side view of same. 

View of tragus and inner surface of auricle. 

The interfemoral membrane. 

The skull and the lower jaw seen from the side. x 2. 
The skull seen from above. xX 2. 

The os petrosa, x 4. 
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these are vertically disposed—the latter lying in advance of the former. 
The upper nostril-border is obliquely disposed to form a fleshy band 
which widens to form the lateral margin of the naked, erect nose-leaf. 
These margins tend to unite at the posterior surface of the tip of the 
mid-rib. Lying between the nostrils is a tubercle; above this is a 
broadly ovate, convex mid-rib. <A similiar mid-rib is seen on the 
posterior surface. This “fer de lance” is spoken of in general zoological 
writings as the erect part of the nose-leaf. The infra-narial outgrowth 
is disposed laterally. It also is naked, conforms to the large, crescentic 
mass of muzzle-glands, and is coarsely sinuate on its free margin. It 
unites with the posterior surface of the supra-narial portion at the point 
where this leaflet frees itself from the head. Below it unites with the 
fellow of the opposite side across the muzzle by a row of obscure nodules 
which may form a ridge. A few hair-bearing warts lie in the space 
between the muzzle-glands and the eye. The upper lip is bordered 
throughout with marginal papillwe; the lower lip is free from the man- 
dible its entire length, and furnished with papille at the sides only. 
Near the mentum the papillee become coarser, and in front of the incisors 
form a distinct row which is arranged in the form of a semicircle round 
a distinct, undivided chin plate. The eye is large and conspicuous. 
The calear is short, abeut the length of tarsus; tail none. 

Variations.—The lobe at the free margin of the basal portion of the 
nose-leaf may be conspicuous or almost absent; a faintly marked cres- 
cent of minute warts may lie on either side of the upper lip, in some 
specimens the basal part may be without tubercle. The external basal 
lobe of the tragus may be nearly quadrate. The spines on the outer 
border of the tragus proper are subject to much minor variation. 

Coloration.—The color of the hair of this species is sub ject to great 
variation,* a circumstance which probably accounts for the number of 
species which have been proposed. The material at hand has not been 
sufficient to satisfactorily determine the ranges of variation. I will 
rest satisfied in defining some of the more marked characteristic types 
of coloration. 

The prevalent shades, however, are not very broadly differentiated. 
Fawn, deep sienna brown, mouse-gray with various shades of ashy 
white tips to the hairs, being the prevalent hues. The degree to which 
the hair is unicolored or bicolored is also inconstant. Unfortunately 
the exact localities from which material has been collected in many in- 
stances are not known. 

In the specimen No. 11187 N. M., Mirador, Mexico, the fur of the 
crown was white; the longitudinal streaks usually present in Artibeus 
were apparently absent, but in reality they formed the lateral bounda- 
ries of the crown. The occiput and back were of a light-gray brown at 
tip, while the main portion of the hair much lighter. Over the sacrum 








*Dr. J. A. Allen (Bull. Am. Mus., 1891) enters into a careful comparison of this 
species from the West Indies, Bolivia, and Bogota. 
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the hair was almost white without brown tips. The face was provided 
with light-brown hair verging to white. The inter-ramal space was 
white; so also was the front of the neck. The same color extended over 
the middle of chest. The rest of chest and abdomen was of a light 
shade of fawn, with ashy tips to the hair. The fur was slightly thin. 
ner over the front of the trunk than atthe sides. The side of the neck 
was of the prevalent color of the back. On each side the lower part 
was covered with white tips to the hair, thus simulating shoulder 
tufts. 

No. 5206, N. M., from Cuba, showed the same coloration as above, 
excepting that the crown was brown and the lateral stripes were scarcely 
discernible. 

In the second example the color was the same as above, excepting the 
fur was less white on the back. The crown was.of a brown color and 
the two lateral stripes were distinct. The region of the sacrum was 
also brown in color. 

In specimen No. 13320 N. M., the fur was everywhere of a rich 
sienna brown, and was unicolored. The lateral stripes on the head 
were distinct. A small linear tuft extended from the base of the tragus 
to the external canthus. A long fringe of hair laid in front of the 
auricle. 

In a third individual a few sparsely distributed hairs were seen on 
the venter of the antebrachium, a distinct row projecting over the free 
margin. The dorsum of the forearm from near the elbow to the middle 
was covered with a sparse growth of short hair, which was directed 
downward and backward. The venter of the forearm exhibited a simi- 
lar disposition; the hair was confined to the fleshy portion. The dor- 
sum of the first metacarpal bone was occupied by a few hairs. The dor- 
sum of the endopataguim was covered with hair in the angle between 
the lower border of the thorax and the arm near the elbow. On the 
venter it extended as a thin layer from the lower end of the biceps to near 
the upper third of the thigh. 

Prof. B. G. Wilder, of Cornell University, kindly sent me for examina- 
tion a specimen, which bore a general resemblance to those from the Na- 
tional Museum. No hair, however, was on the ferearm or on the dorsum. 
The hair over the ventral aspect of biceps muscle and along the side of 
the trunk to the pubis was much darker than elsewhere, and was of a 
ashy brown color. On the dorsum of the head the color was white; thus 
the linear streaks were apparently lost. The chest and loin were of a 
light brown at the tip, yellow brown in the middle, two-fourths and 
plumbeous at the basal fourth. 

A second example from the same source showed the color to be a gen- 
eral dark brown; the stripes were well defined; a white patch was seen 
at the base of each auricle posteriorly; the back was provided with a 
long lustrous brown hair, unicolored for the most part, but showing 
paler shafts over the scapule. Below the fur was much darker than 
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above, and unicolored save at the tips, which is distinctly cinerous. 
The fleshy part of the forearm was covered with hair, which was di- 
rected toward the elbow. The dorsal surface of the first metacarpal 
bone was marked with a small clump of hair. 

In two specimens collected by the expedition of the Philadelphia 
Academy of Natural Sciences at Uxmal, Yucatan, in 1889, the general 
appearance of the venter was mouse-gray beneath, with silvery tips to 
the hair, and that of the dorsum was darker and without gray, except 
the two faint stripes on the head. The head and neck were for the 
greater part white, the tip alone being ash gray. The white lines on 
the head were inconspicuous. On the side of the neck the hair was of 
the above type, but much longer. The front of the neck was nearly 
unicolored, the basal one-fifth alone being white. The dorsum was dark 
lustrous and uncolored at the loin. The venter was provided with dis- 
tinctly ashy appearance of the tips, but the rest of the fur was ash 
brown. 

Membranes.—The prebrachium with free margin occupied with a band 
1”™" wide, which apparently represents the tendon of the occipito-pollicis 
muscle; intercostal markings conspicuous, four in number; the lowest is 
the largest and extends as far as the ankle. The oblique line, which 
passes upward and outward as far as the ankle on the mesopatagium 
in many genera, is here absent. The line of the fascicle of the coraco- 
brachialis is conspicuous and extends to a point in a vertical line with the 
elbow. The lines of the vertical platysma fascicles are about thirty in 
number. Thesysteminto which the triceps-fascicle enters extends as far 
as the endof the fifth digit. Itis composed of three divisions, a vertical, 
oblique, anda horizontal. Thefourthinterspaceis provided with a faintly 
marked longitudinal line, which begins at a point 22™™ from carpus and 
extends to a point 10™™ from the free margin of the membrane. The pre- 
digital nerve appears at the middle of the fifth metacarpal bone, and is 
larger than the post-digital, which appears at the metacarpo-phalangeal 
joint of the third finger. The third interspace is also provided with 
a longitudinal line. It extends from near the palm and reaches to 
within 10™™ of the free margin of the membrane. A nerve appears at 
the metacarpo-phalangeal joint of the fourth finger and lies obliquely 
across the lower part of the interspace. The fourth phalanx of the third 
digitis sickle shaped, the membrane being to its tip; that of the fourth 
digit is of the shape of an inverted T; that of the fifth is triangular, 
the angle, which is directed toward the body, being prolonged. 

Skull.—The skull is massive, broad, as compared with other crania in 
the order. Concave muscular impressions are defined in the region 
directly back of the temporal bone. The mastoid process is longer than 
the paroccipital. The tympanic bone is complete above, though the 
suture between the two parts is conspicuous. The bone is small as 
compared with the same part in other genera; it recedes slightly from 
the free border of the squama, and as seen trom below leaves the cochlea 
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exposed for a distance slightly in excess of its own width. The sphe- 
noidal tongue is not deflected from the level of the basisphenoid. The’ 
infraorbital foramen, as a rule, is doubled. The posterior border of 
the vomer is almost on a level with the posterior edge of the hard 
palate. The angle of the mandible is slightly deflected outward. The 
lachrymal canal, as seen in the orbit, is exceedingly small and in some 
examples is apparently absent. In large specimens a rudiment of the 
postorbital process is present and the anterior border of the temporal 
fissure is trenchant. 

Nasal bones without median depression.* The shape of the zygoma 
is subject to considerable variation; the depth of the notch on the upper 
border and the height of the arch midway between the maxillary 
Squamosis processes being inconstant proportions. The styloid pro- 
cess is relatively of great length and projects into the substance of the 
tongue. From an average of measurements of three specimens, the 
following was secured: 

Length 28™™; length of superior dental series 11™™; outside measure- 
ment of the width of the dental arch at the first upper molar 13™™; 
width of the base of the cranium at the glenoid region 15™™; the length 
of the face from the postorbital processes 9™™; the length of the 
mandible 18™™; the height of the coronoid process 3™”. 

The arrangement of the turbinals in Artibeus is as follows: The 
ectoturbinal is exceedingly slender and is furnished with a fleshy sum- 
mit, which is convolute outward. Its upper portion alone is seen from 
the median surface. The first endoturbinal is free below but fleshy 
above. It is produced forward one-half its length beyond the end of 
the ectoturbinal in the form of a lobule, is acuminate, and possesses, as 
in Dermanura a small posterior lobe. The second endoturbinal is con- 
cealed by the third. When the latter is pressed aside at its upper part 
the small biconvolute plate of the second plate is seen in position. 
The third endoturbinal possesses a large lobule, which lies upon the 
median surface The lobule is subrounded in form, completely occu- 
pying the upper edge of the plate so that it appears to arise from the 
eribriform by a pedicle. The fourth endoturbinal presents an exposed 
plate on the median surface. It is beneath the convex nonperforate 
space and yields a single large convolution, which is turned outward. 
Although this plate lies back of the cribriform plate the absence of 
any connection between it and the vomer would seem to show that the 
arrangement met with in many mammals is departed from. 

Four examples of immature crania were studied. No. 1 measured 
14™" long and 9™" wide at mastoids. Maxilla articulates with the 


*The genera Uroderma, Artibeus, and Dermanura are all characterized by this nega- 
tive character. In Vampyrops a groove-like depression is seen on the dorsum of 
the face at the upper two-thirds of the nasal bones. This peculiarity enables the 
observer readily to distinguish the crania of Uroderma and Vampyrops, notwith- 
standing that the denta formulz are the saine. 
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nasal at the upper fifth of its outer border, the remaining four-fifths 
being occupied with the premaxilla. The nasals twice the width above 
as below, where the free margin is oblique from within outward so that 
an inverted /\-shaped space is defined between them. The frontals 
separated by a sharply limited median suture; the encranial and facial 
region in the orbit defined; a fronto-squamosal suture evident: An 
intermediate osside to the squamosal and opisthotic elements is seen 
at the side of the cranium. The basioccipital and exoccipitals unite 
aS in mammalia generally. The part first named is tilted upward, 
thus forming the wall of a deep basicranial depression. The pro- 
portions of the tympanic bone and cochlea are as in the adult. The 
permanent central upper incisors are alone erupted. Five hook-like 
deciduous teeth are visible. They may be named two incisors, one 
canine and two premolars. All the permanent lower incisors are erup- 
ted. The only hook-like deciduous tooth is one in the position of the 
canine. The premolars and molars are near the surface of the gum and 
can be obscurely outlined. 

The glans penis is free. The prepuce is reduced to a conical lappet 
inferiorly.* 

Mavillary teeth.—Incisors contiguous or separated by a slight inter- 
val. The lateral incisor does not touch the canine tooth. Central 
incisors with quadrate crown and straight bilobed cutting edge. 
Lateral incisors subtriangular; crown with concave anterior surface, 
and oblique, simple, cutting edges. In some individuals these teeth 
exhibit concave cutting edges and convex lateral borders. The canine 
is as long as the interval between the two teeth is wide, with low cin- 
gulum on all sides except the buceal. The first premolar touches both 


- canine and second premolar or slightly overlaps the latter. The second 


premolar is larger than the first, with rudiment of protocone. Pos- 
teriorly a double buccal contour is seen, with a rudiment of a metacone. 
The grinding surface of the first molar is elongate, with a slight ineli- 
nation backward; the protocone is conoidal. Between it and the 
searcely fluted buccal aspect a smooth, deeply concave surface is seen. 
With the exception of an irregular double basal contour all trace of 
the conoidal shape of the paracone and metacone is lost. The inner of 
the two lines is often incomplete (see figure). The hypocone is conoidal 
and well developed. On the buceal surface the positions of the para- 
cone and metacone are well defined, conspicuous, and sectorial. The 
metacone, which is more especially defined by the inner contour, is 
coarsely pectinate in some specimens. The second molar is smaller than 
the first. The inner contour line extends the entire length of the bue- 
cal border. The molars are contiguous at their buccal edge only. This 


*The value of this character is apparent when compared with Sturnira, in which 
genus the glans is free beneath only—the abruptly truncated prepuce above being 
adherent almost to the entire upper surface of the glans. In Brachyphylla the glans 
is concealed by an elongate prepuce. 
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peculiarity is less marked in the young adult than in some of the older 
animals. 

Mandibular teeth.—The incisors are contiguous, blunt, uniform—an 
intervalexisting between the anterior and posterior borders of the cutting 
edges. Canine excavate posteriorly touching the triangular com- 
pressed simple first premolar. The second premolar is a third higher 
than the first. The cingulum is slightly elevated at the base of the 
main cusp (paraconid) and provided with a small heel (hypoconid). 
The first molar much larger than the second, quadrate tapering 
slightly forward. Protoconid marginal, compressed, sectorial, less 
than twice the height of hypoconid and expanded at base anteri- 
orly. Paraconid trifid, the main cusp conoidal not distinct from cin- 
gulum, marginal hypoconid compressed. Entoconid conoidal, conspic- 
uous, marginal, an intermediate tubercle between it and the paraconid. 
Second molar quadrate, tapering slightly backward. Protoconid not 
marginal, but a well defined nearly complete cingulum at buccal base, 
conoidal, with flange at base anteriorly, paraconid obscurely trifid, the 
main cusp much thelongest, hypoconid sectorial, entoconid conoidal, 
no intermediate tubercle between it and paraconid. The third molar 
rudimental scarcely larger than one of the lower incisors; blunt, de- 
pressed in center of grinding surface; sometimes provided with a par- 
tial cingule. 

The milk incisors are retained for a longer time than the other milk 
teeth. They may remain in the jaw, lying to the labial side of the 
complete set of permanent incisors. 

Remarks.—I am not certain about the identification of some of the 
cusps of the molar teeth in Artibeus. Individual variation occurs in 
the arrangement of the cusps on the lingual aspect of the first and 
second mandibular molars, which make it likely that they are develop- 
ments from a cingulum in a tooth from which all traces of the true 
cusps have disappeared. If this hypothesis be accepted the description 
is greatly simplified. But it lacks proof, and demands for Artibeus a 
more abberant position than is suggested by other features in its 
economy. 

The loss of the Y-like cusps of the molars, the development of mar- 
ginal cuspules, the delicate and somewhat elaborate sculpturing on the 
erinding surfaces combine to the make these teeth of Artibeus unique.* 

After framing the above description I studied the teeth in the allied genera Cen- 


turio, Sturnira and Brachyphylla. These notes are herewith appended: 
Centurio—The mandibular molars such as in Artibeus. The canine deeply con- 


*The following notes on the teeth of allied genera will be of value. In Dermanura 
the lower incisors are twice the length of the same teeth in Artibeus and Uroderma. 
The upper central incisors in the genus last named are much longer than the laterals, 
and are furnished with oblique cutting edges much in the same manner as in Hemi- 
dermaand Vampyrops. Artibeus, Dermanura, and Uroderma, are readily distinguished 
from Vampyrops by the presence of a marginal cusp (protoconid) on the anterior half 
of the lingual aspect of the first lower molar, 
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1. MAXILLARY TEETH OF ARTIBEUS PERSPICILLATUS. X 8. 
2. MANDIBULAR TEETH. X28. 
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cave on anterior surface. The first premolar much smaller than second, which 
bears a small denticle on the posterior border. The metacone cremulate on the 
posterior border. The posterior border is excavated to a point opposite the first 
molar. The mandibular first premolar is smaller than the second. The first premolar 
is smaller than the second. The first molar with four simple cusps, the second with 
three; all are simple and nearly coequal. 

Sturnira—The first maxillary premolar as large as second, not compressed froim 
before backward. The maxillary first and second molars tritubercular, no trace of 
hypocone. Paracone with a double contour line on concaye simple grinding surface. 
Third molar bicuspidate. The first mandibular premolar much wider than second, 
but of the same height. The first molar larger than second. Paracone is simple, 
conoidal, marginal with cuspidate commissure so high on lingual border as to re- 
semble a distinct cusp; endoconid same a paraconid. These three cusp-like points 
are visible from lingual aspect of tooth. Hypoconidscarely smaller than protoconid 
but not conoidal. Third molar obscurely tritubercular. 

Brachyphylla.—Large posterior basal cusp on posterior border of canine; first pre- 
molar minute entirely outside of axis of tooth-row. Second premolar with well de- 
fined palatal basal lobe (protocone) which is continuous with flutings which extend 
to apex of conoidal crown which almost reaches levelof canine. First molar slightly 
smaller than second; tritubercular protocone oblique with intermediate cusp between 
it and metacone. Paracone and metacone subequal (the former being the larger) 
sectorial and irregularly fluted on palatal sides. Second molar as first but the prot- 
ocone is straight, 7. e., parallel to buccal border, no intermediate cusp on crown but 
a large marginal cuspule on buccal side between the subequal paracone and meta- 
cone (the latter being the larger.) The third molar one-half the size of the first 
with well defined anterior and posterior commissures. The mandibular premolars 
subequal, the posterior with a longer heel. The mandibular molars quadrituber- 
cular, cusps well defined, crown not excavate. 


Notes on the skeleton.—Atlas with inconspicuous or no tuberele on 
body. No spines on the lower border of the transverse process. 

Axis with very small transverse process, which bears no foramen to 
outside of the foramen for the vertebral artery: No tubercle on the 
keel on the ventral aspect of the centrum. 

Scapula.—The coracoid process scarcely curved and the free end not 
reaching a point below the level of the glenoid cavity. The free end of 
the spine angulated. The infra-spinous fossa slightly deepened at the 
axillary border. The inner tuberele of the humerus slightly raised 
above the head. 

Humerus.—The convexity of the trochlea well defined, broad in front; 
median concavity deeper behind than in front; the same is true of the 
limiting ridge; the lateral concavity is weak and not produced back of the 
longitudinal axis of the humerus. Epicondyle horizontal, conspicuous; 
no spine on the under surface; no median pit on the shaft beneath the 
epicondyle. “ 

The radius with a spoon-shaped distal articular surface with mark- 
edly-developed side flanges. The biceps impression occupies entire lat- 
eral surface of the shaft. The surface for articulation of the ulna is 
broad above, narrow below, and is throughout irregular. 

The proximal rudiment of the ulna is free at the olecranon, but 
anchylosed with the radius a little above the middle of the shaft. The 
distal rudiment is a small, hatchet-shaped tubercle. 
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The trapezium is three times as large as and covers and conceals the 

trapezoid. It presents a large spheroid surface for first digit, but yields 
a Superficies on same general surface, which is without facet. Proximal 
surface with dorso-ventral ridge. The trapezoid is sigmoid, slender. 
‘The magnum recalls general shape in man; the distal end is large and 
oblique. The unciform is irregularly prismoidal, with large lateral sig- 
moid articular notch. The carpus exhibits a flat, scale like element in 
first row, which remained with the radius in disarticulation. 

The second and third metacarpal bones are compressed at proximal 
articular surface, the second being C-shape and the third spatula-shape. 
The fourth and fifth are irregularly spinose, the fourth being multifex, 
articulation axial; the fifth trifex, articulation lateral. 

In both Artibeus and Vampyrus the entire length of the second digit 
is not greater than the length of the third metacarpal. Hence the 
movement of digits of third, fourth, and fifth finger do not affect that 
of the second digit. In Vespertilionide (well seen in Atalapha) all is 
different; the second digit of second finger is flexed with the flexion of 
the entire series. The first metacarpal and the first phalanx of the first 
digit are asin Macrotus. The fifth metacarpal is the longest and the 
fourth is the shortest. ‘The second phalanx of the third digit is greatly 
longer thanin Macrotus; the fifth metacarpal is as long as the forearm. 
In repose the first digit lies parallel to long axis of the face and above it. 

In common with some other phyllostomine bats (e. g. Stenoderma and 
Glossophaga), some of the elements of the manus are imperfectly ossi- 
fied, and hence are flexible. The second digit, the second and third 
phalanges of the third and fourth digits exhibit this property. 

Remarks on measurements.—The fourth metacarpal bone is shorter 
than the third and fourth. In the type the three bones are of the 
same length. The thumb, face, tragus, and foot are as large as in the 
type, while the forearm, auricle, head, trunk, thigh, and leg are smaller. 
The phalanges of the manus (excepting those of the thumb) are longer, 
proportionately to the length of the forearm, than in thetype. Hence, 
the thumb, forearm, head, auricle, phalanges, thigh, and leg are varia- 
ble quantities, while the tragus, face, and foot are fixed. 

The females range somewhat larger than the males. In four females 
the average length of forearm was 70™™. In six males it was 66™™. 

Habitat.—Neotropical America. 

The reasons for including Artibeus perspicillatus in this monograph 
are derived from a statement of Mr. C. F. Maynard (Mammals of Flor- 
ida, p. 22). This writer reports the existence of the species in Florida. 
The following extract is taken from Mr. Maynard’s paper: 

While at Key West in the early winter of 1870 I observed several large bats flying 
about the city, which closely resembled in flight a species which I had seen in north- 
ern Florida two years before, but which flew so high that I was unable to shoot 
them. I was very anxious to obtain a specimen, but as shooting was prohibited in 


the streets of the city of Key West, and as I never saw the bats elsewhere on the 
island, I feared that I should be obliged to go away without one. I was, there- 
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fore, agreeably surprised one morning to see a boy enter my room with a bat in his 
hand which, from its large size, 1 knew could be no other than the species which 
I had so long desired to obtain. He said that he had found it hanging upon the 
leaf of a tree and had killed it with a piece of limestone. ‘This is, I think, the 
first instance on record of a bat of this form being taken on the Atlantic slope. 
This species, without doubt, inhabits the whole of Florida. They fly early in the 
evening, often before sunset, and, as has been remarked, usually very high. 

None of the bats of Florida appear to hibernate, or at best they only remain quiet 
during an occasionally cold night.* 


Measurements. 











|U.S.N.M.| ais 
MAGI). SNM: | ger Boe 
Mirador, | 13220. ‘y naa 
| Mexico. | Pes 
| mm. mm. mm. 
Length of head and body (from crown of head to base of tail)... ..| 638 | 69 | 65 
TST INGE Bn eee Ce anes SARIS acl ot aac aa eee nC tee eee 29 | 30 | 25 
EMP Otto Leanne. :0 wee ee = cack eee ONE nae miewine chemise ae ae oT | 66 2 
First digit: | 
lengthy of firstimetacarpal bone 2 --.0-.4.0--25:- 2-4: 4-=2-=- 5 44 4 
Hengunomirst pHalanxees. sete ee eee eee ae te See els 6 64 | 5 
Second digit: | 
Length of second metacarpal bone ...........---------------- 11) 51 41 
Hen hihvottirshsplialanccyseere oe Soe tse cee ake Seema ee 44 | 5 | 9 
Third digit: | | 
Length of third metacarpal bone..............--.------- eer 51 | 2 49 
Length of first phalanx........-.. Saale alt 16% 21 17 
Menethon second phalanmics.c. oe sssescdeeeces 22 meee cee 30° | 374 28 
Ween oun oninondsphialemmee ae sentra eis ae encieee eee ae 16 20 13 
Fourth digit: 
Length of fourth metacarpal bone ....-..2---.-..------------ 50 62 47 
en EHO MALES Tip Nall MK oes. s Sanidaae se SoBe a). aang eekl-lee oe = 13 20 16 
MonethiotsecondepbalanKe. ace tec co se sas ae ae ealyae ee eee 20 | 26 | 19 
Fifth digit: 
Length of fifth metacarpal bone--2--...-c.cc0---es-s-2-csee se SL | 62 47 
Gn URVO MiEStnp Mh ALAM Ko a eee eee ciaray2 c/n an sete elem ences by an 11 
Length of second phalanx. .-..-- See te ee tee teeta eee 14 | 19 | 15 
Length of head ...--..-- RT SRE EA USC BOE C f R eee rhs 2 30 343, | 29 
Pleo Minot Care ee we Seatac See saa eee S nape en ee cite ce oes Sap 114 | 16 | 13 
Ae EU ON GMA Ss coe ae ner see een ce enc Re leanne nah aes | 6 6) <j 6 
BRNO DAU DI PU coh ces Mate oars ae, Sa /ceiebmeys onset ohn, aie Gate 19 ao) 15 
RSA PE ENGEL etm slo oioe oe ein cleat se ee eee ae eek eae Abe Le Dai ))| 20 20 
WOH PHO MTOO Use camsas ses Seer ane eee beck soema seen Seee cai 13°53) 13 10 


Pemilbyie VESPER RYT LLIO NLDA: 
Genus CORYNORHINUS H. Allen. 


Corynorhinus H. Allen, Proc. Acad. Nat. Sci. Phila., 1865, 173. 

Plecotus Leconte, Cuvier’s Animal Kingdom (MeMurtries’ ed.), App. 1831, 431; 
Cooper, Ann. Lye. Nat. Hist. New York, 1837, 72, 73; Dobson, Cat. Chirop. 
Brit. Mus., 1878, 180. 

Synotus H. Allen, Monog. N. A. Bats, 1864, 63. 


Diagnosis.—Ears with internal basal lobe not entire but almost 
aborted near the headfold. Nostrils with no trace of nasalcornu. The 


* This paper appeared in the Quarterly Journal of the Boston Zoodlogical Society, 
vol. U1, 1883. Mr. Maynard kindly sent me a drawing of the bat he deseribes. I 
have no hesitation in identifying it as Artibeus perspicillatus. 

tVESPERTILIONID®. Bats with volute turbinals of the ethmoid bone; pre- 
maxille without palatal processes forming a median suture, but in its place a wide 
interspace which includes the incisive foramen of other types; no spheno-palatine 
foramine; trapezium with palmer tubercle, and hence thumb erect, i. e., not inclined 


to flexion on palin; wings adapted for a rapid irregular flight, and animal for 
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margins of the dorsally directed aperture everted, the lower outer angle 
being grooved. The facial clump of glands back of the muzzle ele- 
vated into club-shaped masses. Sphenoidal foramen at the bottom of 
a deep recess. <A well-defined hem of membrane between thumb and 
the second digit. The fifth digit greatly longer than the forearm. The 
palmar aspect of digits in undissected specimen with outlines defined 
at proximal ends. The terminal cartilage of the fourth digit axial, 
small. 


We 


2 


9? 


: b g 3 : 1 . 
Dental Formula—Molars~, Premolars > eT Incisors 


€ 


<2= 36 teeth. 
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Membranes of the second digital interspace is attached to the ven- 
‘tral border of the third metacarpal bone; that of the third interspace 
to its dorsal border.* The thumb is semiflexed, callosity rudimental; 
phalanges disposed to curve forward in flight. The second phalanx of 
the third digit is longer than the first. The otic capsule much as in An- 
trozous; the external semicircular canal is free from bone. The tym- 
panic bone appears to be united to the capsule (0s petrosa). 

Corynorhinus differs markedly from Antrozous in the greater devel- 
opment of the hypocone in both upper and lower molars and in the 
less rudimental form of the third maxillary molar. The points of the 
cusps are all more produced than in the genus named. 

Since some writers (vide Dobson /. ¢.) do not accept Corynorhinus as 
a valid genus but assign the species to Plecotus the following diagnosis 
of this genus is given. Plecotus: the first phalanx of the third, fourth, 
and fifth digits, longer than the second. Nostrils, as in Vespertilio, 7. e., 
with a well-defined cornu and a lunate aperture. The internal basal 
lobe of the ear entire. The tragus foliate scarcely tapering above. 
The sphenoidal foramen not at the bottom of a deep recess. The clumps 
of gland-masses on the snout not raised, indeed, are smaller than in 
most genera of the family. 

The following is the manal formula: 


Milli 

meter 
Necond interspace ils SE es eee te one le ee ee epee eta cate enemies 24 
Third. Anberspace <see.22c. 28 Sa GoeSe tee ee ee ws ce ae alee eas ese See eee eee 12 
Mourth interspace: 254: oes eee pases ee ee eee eee eee 20 
BOT GATM oo. - 3S oS 5 SIE a ae ee ee eh oe Sa 38 


The material available for study of Corynorhinus was unsatisfactory. 
I have three examples of C. macrotis—one of them immature—two 
alcoholics. Of C. townsendii I have four examples in alcohol, all adult. 


both aerial and terrestrial progression; ulna with small proximal rudiment rarely 
forming a well-defined shaft which is anchylosed to the radius (Kerivoula), but 
usually forming a filament which ends among the muscles of the forearm; accessory 
cartilage to the fifth digit present except in Plecoti; coracoid as a rule bifid (excep- 
tions in Plecoti and Antrozous); raised folds of skin at the junction of the carpus 
and metacarpus (except in Plecoti); oblique line on the wing membrane at the lower 
third of the tibia; nose-leaf absent; tail inclosed in the ample interfemoral mem- 
brane, or the last joint alone projecting; hypocone rudimental or absent; the para- 
conid, metaconid, and hypoconid large, subequal. 
*Same as in Antrozous. 
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The Vespertilionide have hitherto embraced all the small naked- 
nosed bats not included in the molossine and emballanurine groups. 
I have elsewhere* given reasons for assigning Natalus to a separate 
family in close alliance with the phyllostomine bats, notwithstanding 
that the nose-leaf (at least in the adult) is absent. I have no doubt 
that Thyroptera, Corynorhinus, Buderma, Noctilio, and Antrozous are 
also to be separated from the true vespertilionine forms. The intervals 
between these outlying genera are unequal. Thyroptera is in close re- 
lation to Natalus; Corynorhinus to Huderma. Yet the exhibition of 
phyllostomine characters, suggest that these genera are aberrant ex- 
pressions of the leaf-nose types, and are probably the forerunners of the 
genera of the group in which Atalapha, Vespertilio, Adelonycteris, Ves- 
perugo, Lasionycteris, and Nycticejus are found. 

Noctilio exhibits phyllostomine affinities, but approaches more nearly 
to the molossine than to the vespertilionine group, though the genera 
Noctulinia, Miniopterus, and Chalinolobus may here be said to occupy 
an intermediate position. 

Antrozous in like manner can be shown to have originated from a 
phyllostomine stem, though probably at points independent of either 
of those above named. 


1. Corynorhinus macrotis (Leconte). The Big-eared Bat. (Plate vi, vm). 


Plecotus macrotis Leconte, Cuy. Animal Kingdom (MeMurtries’ ed), Appendix 1, 
1831, 431; Dobson, Cat. Chirop. Brit. Mus., 1878, 180. 
Plecotus lecontii Cooper, Ann. Lye. Nat. Hist., N. Y., rv, 1837, 72. 
Synotus lecontii Wagner, Schreb. Saiigeth., Suppl. v., 1855, 720. 
Synotus macrotis H. Allen, Monog. N. A. Bats, 1864, 63. 
Corynorhinus macrotis H. Allen, Proc. Acad. Nat. Sci., Phila., 1865, 173. 
Diagnosis.—Phalanges of the fourth and fifth digits of equal length. 
The maxillary central incisor not bifid. The post-digital nerve of the 
fourth interspace arises at a point midway between the distal and 
proximal ends of the fourth metacarpal. 
The following is the manal formula: 


SU MIOR MCE ACO: hier. s ams iy Me winnion oon Se cleans wie cdo heise aan teweecess eae 3 
PEPSICO aCe eerie e us Mer was een OL eae) Par fe ae 15 
= EGRESS Ec ate) Cg A a oe Sa ange Tee te en ea Oe a 27 
Raga USES eee, ELS ho Dene ty ME a See ee A AL aha esial csckied 40 


Description.—Kars nearly twice the length of the head; internal 
basal lobe rudimental, rounded, free inferiorly, but lost in a mere line 
above and ending on the internal border at the headfold in a small non- 
projecting tubercle. The internal border moderately convex, turned 
abruptly backward so as to lie upon the posterior surface of the auricle, 
and is lost on the headfold. The tip is small, rounded; outer border 
nearly straight, not incised. The first scallop alone is present; it passes 
downward and forward to near the angle of the mouth, well to the out- 
side and beyond the external basal lobe, which forms a rounded sharply 





*Proc. Nat. Museura. 
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defined leaflet. The tapering tragus is less than half the height of the 
auricle; basal notch scarcely defined; basal lobe semicircular, concave 
above, projecting outward. Nostrils irregularly quadrate, reaching 
almost to the top of the high muzzle; the borders slightly produced; 
lower border furnished with a groove; septum absent. Facial glands 
not extended laterally, but raised toward dorsum of rostrum into a 
prominent club-shaped mass. Lower lip not moveable, without mental 
plate. 

The coraco-brochialis and triceps muscles not sending fascicles to the 
wing-membrane. 

Postdigital nerve arises from the fourth metacarpal bone about mid- 
way between the proximal and distal ends. The mesopatagium is pro- 
vided with a system of muscle-fascicles which are dispersed obliquely 
from above downward about midway between the forearm and the free 
margin. Tail just below the pubis is raised from the under surface of 
the interfemoral membrane; for the rest of its extent it is raised from the 
upper surface; the tip is not exsert. The calcar is weak, extends less 
than one-half the length of the free margin of the interfemoral mem- 
brane and is without post-calearal lobe. Foot slender, as long as the 
thumb. 

Fur on the dorsum dark brown at apical one-third; dark ash at basal 
two-thirds; on the ventre the fur is light gray or white at apical one- 
third; black at basal two-thirds. A sparse growth of hair is seen on 
the base of the toes. 

Maxillary teeth.—Central incisor bifid-posterior cusp much the smaller. 
Tooth placed at the edge of incisor notched and presents a convex 
median border. Lateral incisor with long, aciculate cusp; concave on 
palatal surface, oblique on lateral border, parallel with central tooth 
on median border. In other respects the teeth as in C. townsendii(q. V.). 

Mandibular teeth.—These are the same as in C. townsendii, except 
that the incisors are more crowded. 

Skull.—The entire region of the vertex of the region of the mesen- 
cephalon is elevated and defined laterally by the weak posterior tem- 
poral crests. Greatest length 16". Greatest width 8™ to 95". Least 
width 3". Length of mesencephalon 3". The length of face from the 
orbit is 3". Greatest height 5.05", Thus the height is absolutely 
greater than in Huderma, while the length is much less. The sagittal 
crest is absent over the posterior half of the vertex and extends to a 
line which answers to the middle of the auditory meatus; the anterior 
temporal impressions are faintly defined. The face-vertex with sharply 
limited pit-like concavity, which is sharply separated from the anterior 
nasal aperture. The region of the proencephalon is well defined above. 
The fronto-maxillary inflation is most marked at the region of the or- 
bit, but to a much less degree than in Huderma; the orbital ridge is 
swollen and faintly marked. The facial opening of the infraorbital 
canal lies 1™™ above the tooth row. The outer wall is sharply crested, 








iG: 
FIG. 
Fig. 
Fia. 
FIG. 
FIG. 
FG. 


9 


=. 


9 
oO. 


o. 


C2 


=I 


EXPLANATION OF PLATE VI. 


Front view of head of Corynorhinus macrotis. 
Side view of same. 

View of tragus and inner surface of auricle, 
Wing membrane. 

Tail and interfemoral membrane. 

Skull seen from above. x 2. 

Skull seen from the side. xX 2. 
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without pit. A line produced from the upper border of the anterior 
nasal aperture intersects the junction of the first premolar with the first 
molar. The zygoma at the posterior third widened and elevated at 
the upper border. The paroccipital and mastoid processes are rudi- 
mentary, and the sterno-mastoid region is scarcely depressed. 
There is no trace of a sphenoidal tongue. The pterygoid process is 
conspicuous. The tympanic bone is complete and very large, conceal- 
ing the cochlea. The tympanic bulla is in contact with the basioccipi- 
tal and basisphenoid; it is not excavate, but incised anteriorly and 
barely reaches a line which answers to the posterior border of the glenoid 
cavity. The coronoid process is acuminate and about the height of the 
horizontal ramus. The posterior border of the ascending ramus is con- 
cave. The angleis produced but slightly beyond the condyle, and is de- 
flected beyond the outer border as seen from above. The masseteric 
impression is imperfectly limited inferiorly, not reaching the border of 
the ramus. The angle touches the plane on which the mandible rests. 
The lower border of the ramus is markedly concave near the angle. 

Habitat—All the specimens examined have been collected in the 
South Atlantic States, except one from Santa I’é, New Mexico. On 
the authority of Prof. Baird, it has been obtained at Meadville, in 
northwestern Pennsylvania. At my request, Prof. J. H. Montgomery, 
of Alleghany Coliege, Meadville, recently kindly collected a number 
of bats from this neighborhood; but has not succeeded in procuring 
Corynorhinus. 


Measurements. 


[No. 6062, from Mus. Comp. Zo6].] 


Millimeters. 

Head and body (from crown of head to base of tail)............-............--- 46 
Length of arm: 
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Fourth digit: 
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Millimeters. 
Length of head: 
Height of ear: i. 27222222 eee oe te So ie ee ee ia eae 27 
Height of tragamiss222 he 072 222 Sst seats ae eae ee ae Re a 12 
length of thigh.<ceweyss_ $2.62 eet elmo est ee ee 15 
Tength of tibia. 2 ,02-\s- s2<s5 32h g29- > ase sec = ee ee oe 19 
Benth of foot. °.- 22. 5-2 ge ieee ee eerie: eee es 10 
Lenpth of Gailt.2 Bo. ees paring ne oe ee ae nae eer 44 


Measurements from first edition of Monograph. 


From | 








a, | B Length) 7 woe = ties 
U.S. Ne M. (tip of Length eenenh Length of long- len sti Height Hieient | Ex- | Nature of 
Cat. No. pose of tail. nay of tibia. es eran of ear. tragus. panse. specimen. 
In. In. In. In. In. In. Tn. Tn. Tn. 
Bae eae ae mints 1.8 are NT, OF) 2.8 0.4 At 0.6 9.6 Alcoholic. 
1.8 1 ERY (?) 0.8 | 2.6 0.4 te 0.6 9.4 Do. 
eet tere mil 1.6 1.6 1.6 0.9 2.8 0.4 1.0 0.6 9.0) Dry: 
A ete Bia 1.9 1.8 1.7 0.9 2.8 0.5 1.2 0.7 11.0 Do. 
Aske ssaece 1.10 1.8 | LS 0.8 2.8 0.5 ial 0.6 10.9 Do. 
List of specimens. 
No. of ba eS one 
Cat. No. | speci- Locality. Presented by— a aes Collection. 
mens. : SS: 
Ba lee 1) South Carolina -—-2-- --- W.. Cooper -- --- - Dry -.--------| U.S. Nat. Mums: 
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Diodes 1 | Society Hills, 8. C ------ MAW Curtiss=---)---- Ope meet Do 
5aa0seAeese es LW eekeet: (iT) eee sane aoe Per Wee ee eas aaste Gorat-a-Eeke | Do. 
Ah ieee ett 1 | Kemper County, Miss .-| D. C. Lloyd -..-- ---- Oe eae Do. 
HAQT ees | eobaw, Alas ce ea ces | Prof. Winchell... Alcoholic -.--. Do. 
1 (?) | (?) JOON) oe ee oe ocr | Do. 
Bed eee nee 1 | Micanopy, Fla..-..----- Vans Beaver ar aaa Alcoholic ..-.- | Do. 
Ae eae | 1 | ‘* United States” -..-.--- Maj. Leconte..... Dry --.------- Do. 
S22 e sees 1 | pantachGaan ces, e ena = | W.J. Howard ..| Alcoholic. .... Do. 
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2. Corynorhinus townsendii (Cooper). (Plate vil). 
} 


Plecotus townsendii Cooper, Ann. Lyc. Nat. Hist. New York, rv, 1837, 73. 

Synotus townsendii Wagner, Schreb. Siingeth. Suppl., v, 1855, 720. 

Corynorhinus townsendii H. Allen, Proc. Acad. Nat. Sci. Phila., 1865, 173. 

Plecotus macrotus Dobson, Cat. Chirop. Brit. Mus., 1878, 180; Allen, Monog. IN AR 
Bats, 1864, 65. 

Diagnosis.—Post-digital nerve arises from near distal end of the fourth 
metacarpal bone. First phalanx of third and fourth digit shorter than 
second. The first phalanx, fifth finger, longer than second. Central 
maxillary incisor bifid. Forearm 38 to 40. Tragus slightly longer 
than in C. macrotis, and the general appearance of the animal is 
more robust. The fur quite as in C. macrotis, with the colors of ventre 
inclining more to gray than to white. 

Mavillary teeth—The maxillary incisors conical, simple, with entire, 
well-defined cingula; the inner border of the lateral not touching central. 
The central much the larger. . The two teeth touching, but an interval 
present between the lateral and the canine. The first premolar minute ; 
resembles lateral incisor. ‘The second premolar with unusually trenchans 
protocone. The -first molar with anterior commissure of protocone 
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trenchant and well seen from above. Anterior V slightly smaller than 
posterior; hypoconeabsent. The third molar with protocone with entire 
commissure; anterior V complete; posterior V lacking the greater part 
of the posterior limb. 

Mandibular teeth.—The incisors trifid, scarcely crowded; basal ridge 
developed into a high cingulum, giving the teeth a multituberculate 
appearance. The canine with a well-developed cingulum at the lingual 
aspect; both anteriorly and posteriorly it is furnished with a tubercle. 
The first and second premolars are small, conical, with complete cingula. 
The first tooth is slightly the smaller. The cusps of the molars are all 
high and sharp. The heel is well developed in all the molars, and in the 
third is triangular. The commissure on base in all the molars is unusu- 
ally high. The paraconid subequal through molars, inclined forward, 
the conjoined bases of this cusp and that of the metaconid incised some- 
what as in Macrotus. 

Notes on the skeleton—Scapula.—The coracoid is simple, neither 
curved backward nor forward; axillary border nearly straight, scarcely 
convex. Humerus.—The epitrochlea as in Vespertilio; the lateral 
groove on the trochlea is sharply defined; olecranon fossa present. 
Ulna.—Proximal rudiment anchylosed to radius; shaft not traceable. 
Distalrudiment quadrate plate as in Vespertilio. The pisiform bone 
lies across the palmar aspect of the carpus and does not act as a splint 
to the fifth metacarpal bone. 

Habitat.—W estern and central portions of the United States, extend- 
ing south to Mexico.* Specimens in the National Museum are from 
Utah and the upper part of Missouri. 


Measurements. 


[No. 1220.] 
i Millimeters.. 

Head and body (from crown of head to base of tail).....-.....-...-..-....--- 38 
ETI OG by Oly aie ee a are capes ory ee te aes inna eS Rates ow) wale nine ciapsltiwicde aman 21 
Ewe ne OR CREM Aero et ee eke eo LM ee eons aed aie 42 
First digit : 

Hone thvotetirst metacarpalybOnes 2 os6 qoce ee ccee sees a ooes asaes yee Sets 24 

ono temes tip alan ees soe mists se ciaate ses emis east cae Sc see ses 34 
Second dig?t : 

Mensimomsecond metacarpal bone. s--e—-2+4--5 t22-1- See ee eee coe oee e- 34 

erromting ora his tap Wail anne 2 eet oh hoe eek a ee ee SS Sie ys aay 2 
Third digit : 

en cimeat nire MaCiLCarpal PONE..2—= 4 ..<--->-c<<-s,-0es sees e-sence aoe 35 

LeSTI CHRO MELn UMM ATI 2 S22). a unc nic cian ack etaccue be oasis ced ececcne 13 

Mou imrecnmMm pi wire so. ee tec cil eee Ce nd Be to 
Fourth digit : 

PER GiMmGnTGumRIMeLacarpal DONG, 22. ..5-202..-..s6Jo.0s--.2- eee seseee ce ente 

TSO SSS TC A a re 10 

ieee er TN. ook doe wc ees ce echoes veces cbse cece 12 


*J. A. Allen reports it from Guadalajara, Mexico. 
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‘ Ad Millimeters 
Fifth digit : 
Length of fifth metacarpal bone. ...........----. -- ee he Rise Sas ae ate eee 16 
enero fre) phalank. wi. 2 o-occ. oe ees Bee seen eee eee. eee peer e eee 
eneghrotisecond sp hallamixcss ee ar ae eae ee 9 
Weupth jf head f:fo eet le SR OE a es eee ee eee 8 
Hemght.of ear. a! ssc. «2 -S Ai 2-6 -h er eee. hee ee seg sp peee ae pee eee 30 
Height of tragus Sah pe ek aoe Ss RA es Oe 2 Se eee eee 13 
ioenoth of thighs . 3.2.4 2has Shas ge ee gegen = See ose gee ee 
enebnot tibia 220. 0-2. eee ecctee on = oe ee a ee re ae 21 
Meneth Of Foot j22 24 P28 E 22s PSE SUL ee Se ee ak oe eee 9 
dpm mtinvot daulsit 205, 72 ee PSL eR ee eee ee ree 37 
Measurements from first edition of Monograph. 
From sa) Length c | | a 
Current num-/ tip of | Length pre Length of long- Eee Height ieight Ex- | Nature of 
ber. eae of tail. one of tibia. oa et of ear. | tragus.| panse. | specimen. 
a | 
In. | In. In. In. In. In. Toe eens One 
Bel rarer 1.9 9 1.8 0.8 2.10 0.4 1.2 | 0.7 11.0 | Alcoholic. 
5300) cones = 1.9 1.8 1.9 0.8 | 2.9 0.4 A539) 2 O87) a0 Do. 
52300) =-- 642-3 1.9 1.7 9 0.9 2.10 0.4 1.3 | 0.6 L050 Do. 
BOB0ches sa. te = 1.9 1.9 LAB) 0S 229 0.4 122) O76) 106 Do. 
DAUM asain a LBs 1.9 19) 0.8 | 2,10 | 0.4 1.2 | 0.7 10.6 Do. 
OE cers teaint= = 1. 84 | 1.9 | 1.8 ONO Ty ezanul 0.4 1.2 | 0.6 10. 0 Do. 
eit abe ma 1.9 | 1.9 1.9 | 0.9 pall: 0.4 1.3 0.7 10. 0 Do. 
52309 -..------ 1.9 | 1.8 1.8 0.8 2.10 0.4 1.2 0.6 10.6 Do. 
\ | u | 4 ay 
List of specimens. 
No. of | Nat f i 
Cat. No. speci- | Locality. | Presented by— NapuTe CL ape) Collection: 
| : men. 
mens. | 
=| = jaa. ees 
PRU Se eeadosoce 1 | Upper Missouri...) Dr. F. V. Hayden..... | Alcoholic -.... | U.S. Nat. Mus. 
5230 fee. eee Ta eUtabvessoeee- mea | Capt. Ji. H. Simpson*-!:-- do -2------- Do. 
* Collected by C. S. McCarthy. 
Genus BUDERMA H. Allen. . 


Euderma H. Allen, Proce. Acad. Nat. Sci. Phila., 1892, 467. 
Histiotus J. A. Allen, Bull. Amer. Mus. Nat. Hist., III, No. 2, Feb. 20, 1891, 195. 
Diagnosis —Two premolars in each jaw. Auricle constricted at base, 
the simple internal and external basal ridges holding it to the corre- 
sponding borders of the base of tragus. The internal hem narrow, not 
over one sixth width of auricle. External basal lobe sharply defined 
posteriorly by the external basal ridge and is without ridge or lobule; 
post rictal wart absent. External basal lobe of tragus absent. Snout 
simple, broad median depression between nostrils. Membranes as in 
Corynorhinus. Auditory bulla not united on inner margin to skull, and 
reaches to a point opposite middle of glenoid cavity. General character. 
of the teeth as in Corynorhinus. 


9 
Dental Formula.—Molars es Premolars =; Canines a Incisors 3 x 2=34 teeth. 


bo) bo 


Bs cath ci cali ec lll a tas hs CM sebtiT 


4 





A MONOGRAPH OF THE BATS OF NORTH AMERICA. 61 
The above diagnosis may be compared with advantage with that of 
Corynorhinus and Plecotus. 


Corynorhinus.—Three premolars in lower jaw. Auricle not constricted at base; 
both basal ridges being free from tragus. Internal basal ridge with thick transverse 
fold simulating an internal basal lobe which is absent. Width of internal hem 
nearly half that of tne auricle. Tragus with defined external basal lobe and notch. 
External base lobe with internal lobule ending in large post rictal wart. Clavate 
process on each side of the snout; nostrils with raised border, lumen sinuate. 

Plecotus.—Three premolars in each jaw. Auricle not constricted at base. The 
narrow internal auricular hem not over one-eighth width of the auricle and is pro- 
duced inferiorly into a lappet. Internal basal ridge simple, free from tragus. Ex- 
ternal basal lobe not limited posteriorly and bears a minute lobule on inner surface. 
Tragus with well-defined notch and basal lobe; post rictal wart hairy, conjoined to 
basal lobe. 


The following statements concerning the differential characters of 
Buderma, Corynorhinus, Plecotus, and Synotus are herewith submitted. 
In my judgment Synotus is more widely separated from the other three 
genera than are any of the last named from one another, and it is prob- 
ably true that Synotus is not a member of the group of the plecotian 
bats, but is in closer affinity with Vesperugo. 


Tuderma. Corynorhinus. Plecotus. Synotus. 





Internal basal lobe 
free, not crossing 
internal ridge. 


Internal basal lobe not | 
free, rudimentary. 
Large swollen thread 

| across internal ridge. 

Both internal and exter- | Ridges not continuous 
nal ridges continuous ; with base of tragus. 
with base of tragus. | 


Internal basal lobe free 
crossing internalridge. 


No internal basal lobe. 





Ridges not continu- 
ous with base of 
tragus. 


Ridges not continuous 
with base of tragus. 


Tragus without internal Tragus with internal | Tragus with internal Tragus with interna 
basal lobe. | basal lobe. basal lobe. basal lobe. 
Terminal cartilage, Terminal cartilage | Terminal cartilage | Terminal cartilage 


feurth digit axial. | fourth digit axial. fourth digit axial. fourth digit deflected 
| toward thumb. 

Angle of lower jaw nar- 

row at base; ecoronoid 


process pointed. 


Coronoid process round- 
ed; angleto lower jaw, | 
broad at base. 


Coronoid process acumi- 
nate; angle to lower 
jaw not broad at base. 





Tympanic bulla extends | Tympanic bullareaches Tympanic bulla Tympanic bulla reaches 
forward to point oppo- posterior border of reaches a_ point posterior border of glen- 
site middle of glenoid glenoid cavity. slightly in advance oid cavity. Spheno- 


cavity. Spheno-pala- | 
tine foramen present; 
the upper orbital bor- 
der rugose. 


Spheno-palatine pres- 
ent; the upper orbital 
border not rugose. 


of the glenoid cavity. 

Spheno-palatine for- 

amen apparently ab- 
| sent; Upper orbital 
border not rugose; 
; trenchant. 


palatine foramen pres- 
ent; the upper orbital 
border not rugose. 


Palatal plate extends | 
back of line of last | 
molar for a distance 
equalling nearly one- 
half the length of the 
pterygoid process. 

Anterior temporal crest 


Anterior temporal crest 
not marked. 


not marked. 


Second upper premolar 
not touching tirst mo- 
lar. 


Second upper premolar 
not touching first 
molar. 


er is 


Sagittal and anterior 
| temporal 
marked. 


Second upper premo- | 
lar not touching first | 


molar. 


Palatal 


erests 


plate extends 
back of line of last mo- 
lar for a distance equal- 
ling one-third the 
length of pterygoid 
process. 


Sagittal and anterior tem- 


poral crests marked. 





1. Buderma maculata (J. A. Allen). 


Histiotus maculatus J. A. Allen, Bull. Amer. Mus. Nat. Hist., III, 1891. 


Diagnosis.—The diagnosis of the single species is that of the genus. 
Description.—Ears three-fourths length of the forearm, broad at tip, 


united by a small membrane, 


Internal basal lobe well defined, 


Inter: 
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nal basil ridge extends nearly the entire length of the auricle. Exter- 
nal border simple, entire, without scallops. The external basal lobe 
well defined, simple, not recurved, hairy on outer surface. Auricle 
greatly constricted opposite base of tragus, to which it is attached; no 
external basal ridge. Tragus elongate, but scarcely narrowed at tip, 
little more than one-third the length of the auricle, straight or shghtly 
convex on inner border, moderately convex on outer border; basal 
notch shallow, indeterminate; no basal lobe. Muzzle simple, depressed 
in middle; glands on the side rudimental, not club-shaped; nostril 
entire oval, without cornu. 

The auricle is marked with numerous transverse striw at outer two- 
thirds excluding the tip. The inner border and tip fringed with short 
hair, a sparse growth occupies the inner surface of the auricle from the 
inner border of the internal basal ridge. 

Membranes.—The thumb disposed to be flexed, the membrane extend- 
ing to the base of the first phalanx. <A distinct hem extends between 
the thumb and second digit. The second digital interspace 3™™ 
wide. Metacarpal bones distinct on palmar aspect. Palmar folds at 
fifth metacarpal two in number. The terminal cartilage of the fourth 
digit axial. Foot one-seventh of the length of the forearm. Tail as 
long the forearm, tip exsert. 

The markings on the membranes are as follows: In the fourth inter- 
space the predigital nerve arises midway along the fifth metacarpal and 
the post digital from the distal fourth of the fourth metacarpal bone. 
Oblique tibial lines four in number. The interfemoral membrane er- 
tire, ample, marked by ten well-defined complete transverse lines. In- 
tereostals twelve in number, ranging obliquely outward and upward. 

Fur.—Black and white hues arranged in a manner unique in Cheti- 
roptera. Dorsum with fur of a prevailing black, the hair being uni- 
formly long and unicolored, excepting at the base of the ears, over the 
shoulder blades, and at the rump, where the hairis white. ‘The clumps 
ou the ear are unicolored; those on the shoulder blades have hair with 
basal half black; that on the rump is intermingled with black, but 
otherwise the hair is as on the shoulder blades. The nape of the neck, 
crown, and base of the ears, where they join the crown, of a more rusty 
black than that of the dorsum generally. This arrangement is limited 
by the low band which unites the ears; the face is sparsely covered 
with blackish hairs; the lips at the sides are whiskered; the spaces 
about the eyes are naked. The under surface of the body with white 
as its prevailing color, the basal portion of the fur everywhere being 
black, excepting where the large ear extends down on the side of the 
neck. In this region (viz the upper half of the neck) the hair is pure 
white and unicolored and continuous above with the basal ear clumps. 
The lower half of the side of neck is black throughout. A faint white 
line extends across the shoulder to unite the clumps on the shoulder 
blades to that of the ventre. The fur otherwise black at basal two- 
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thirds, apical third, white. The arm at its basal third black. The 
extent of the white portion diminishes from above downward. Mem- 
branes everywhere naked. 

~ Skuil.—Brain-ease, low, quadrate, the height one-half the bimastoid 
diameter. The metencephalon as long as mesencephalon and_ pro- 
encephalon. Sagittal crest rudimentary, does not extend beyond a line 
answering to the middle of the zygoma, the remaining portions of the 
posterior temporal crest widely separated; the anterior not defined. 
Dorsum of face vertex with a shallow concavity which is not sharply de- 
fined; orbit with inflated inner wall and rugose elevated upper border; 
lachrymal tubercle marked. Infraorbital canal short; the foramen on 
line with interval between second premolar and first molar. Line of 
the upper margin of the anterior nasal aperture if produced would in- 
tersect the second premolar; tympanic bone apparently incomplete 
above. 

The paroceipital process bold, trenchant; sterno-mastoid impression 
deeply concave; mastoid composed entirely of squamosal element. 
Zygoma quite as in Corynrorhinus—the squamosal part twice as wide 
as maxillary; spheno-palatine foramen present, of large size. Occipital 
erest trenchant. Tympanic bone greatly inflated, equals one-third the 
length of the skull, not touching basioccipital, or basisphenoid; exca- 
rate anteriorly. It extends to a line which answers to the middle of 
the glenoid cavity. The mesopterygoid fossa as long as one-third the 
distance from the posterior palatal border to the incisors. The sphen- 
oidal foramen is at the bottom of a deep recess. The coronoid process 
is round, small, raised scarcely one-third the height of the ascending 
ramus; lower border of the horizontal ramus near the angle slightly 
concave. The angle is raised from the plane on which the mandible 
rests. Atlas with large foramen for vertebral artery which rests on a 
mere thread of bone; transverse process semicircular without spine. 
In common with other cervical vertebre the tubercle on anterior surface 
of body is marked. Ribs twelve in number. Both presternum and 
mesosternum keeled. Scapula much as in Corynorhinus. It was mu- 
tilated in the single specimen examined. 

Maxillary teeth—Incisors contiguous, slightly inclined toward the 
median line, but the lateral tooth separated from the canine by a moderate 
interval.. Central incisor cuspidate with a small cuspule projected mid- 
way on the posterior surface; a distinct cuspule also arises from the 
cingulum posteriorly. Lateral incisor one-half the size of the central, 
and cuspidate, with a small cuspule arising from the cingulum on the 
anterior and a second on the posterior portion. Canine not larger than 
the second premolar, the buccal surface is abruptly convex. The first 
premolar is small not wedged in, with complete cingulum. The space 
between it and canine narrower than that between it and second pre- 
molar. The second premolar as long as the canine and slightly fluted, 
Molars as in Corynorhinus, 
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Mandibular teeth.—Incisors crowded, trifid, .e., the main cusp pos- 
sesses a well developed cuspuleon each side the base, the cingulum on the 
posterior side being large. The first and second teeth overlap for a dis- 
tance equaling one-half of their diameters. The third incisor retains 
a posterior cuspule which is larger than the anterior and separated from 
the main cusp by a wide interval. The cauineis small and projects but 
a slight degree above the incisors. It exhibits a marked cuspule on the 
cingulum anteriorly. 

The premolars are separated by asmallinterval. The first is smaller 
than the second, distinctly trifid, and contiguous to the canine. The 
second is much larger and trihedral. The molars as in Corynorhinus; 
the apices of cusps acicular; the lingual surface of hypoconid is trifid. 

Euderma is based upon the type specimen of Histiotus maculatus. 
Through the courtesy of Dr. J. A. Allen I have recently had an oppor- 
tunity of examining it. 

Dr. Allen believed that this striking form belonged to Histiotus on 
the ground that the shape of the ears and of the muzzle, as well as the 
disposition of the membranes, were of the same general type, while the 
teeth were the same in number. In my opinion these statements re- 
quire modification. A minute first upper premolar is to be seen in the 
rather large space between the canine and the second premolar, thus 
separating Dr. Allen’s species from Histiotus, in which a single upper 
premolar is present. ‘Together with this peculiarity I find that the gen- 
eral characters of the skull, the teeth, and the wing membrane are like 
those of Corynorhinus. Indeed, it may be said to be a Plecotian genus 
without muzzle processes, and since with these peculiarities the new 
form possesses but two premolars in the lower jaw, it is quite distinct. 
I, therefore, propose to describe it as follows: 

Habitat.—The single specimen known was collected by Mr. Thomas 
Shooter, Pirui, Ventura County, Cal. It was caught on a fence. 


Genus ANTROZOUS H. Allen. 


Antrozous H. Allen, Proc. Acad. Nat. Sci. Phila., 1862, 247; Monog. N. A. Bats, 1864, 
66; Dobson, Cat. Chirop. Brit. Mus., 1878, 170; Coues and Yarrow, Wheeler’s 
Exped., Zoél., 1875. ; 

Nose high, tapering, narrow; snout angular, blunt; nostrils apical, 
lower (outer) borders joining above in a transverse line; ears longer than 
head, not joined. 

Dental Formula.—Molars > premolars ; canines ? incisors 1 298, 


In the incomplete tympanic bone, in the absence of the palatal plate 
to the premaxilla, in the markings on the fourth digital interspace, in 
the shape and relations of the ulna, in the details of the molars, and in 
the arrangement of the nasal scrolls, Antrozous is in alliance with the 
Vespertilionide. Affinity with Corynorhinus is suggested by the shape 
of the muzzle-glands, Antrozous resembles Atalapha in the shapes of 
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the last molars as well as in the proportions of the hypoconid. In the 
number and arrangement of the premolars and molars, as well as in 
the shape of the upper premolar, Antrozous is strikingly like Dasypterus. 
In the number of incisors in the lower jaw, in the free lower lip, in the 
manal formula, in the disposition for the nostril to bear a vertical in- 
ternarial ridge and the upper border of the muzzle to exhibit a trans- 
verse outgrowth, in the presence of a hem on the pollical side of the 
second metacarpal bone, Antrozous recalls the Phyllostomide. 

In the restriction of the lower incisors to four in a family where the 
dominant number is six it is of interest to note that in Nyctinomous 
brasiliensis the third incisor on each side is rudimental or may be lost, 
thus reducing the number from six to four, the number normal to N. 
macrotis and Promops. 

Peters has called attention to the affinity between Antrozous and 
Nyctophilus. I have lately been able to make a comparison between 
these genera, so far removed in geographical range. The following 
characters have not been used before in classification: 


Antrozous. Nyctophilus. 


Transverse muzzle-band continuous with | Transverse band is continuous with the 
the lower margin of the nostril; thus upper margin of the nostril; thus the 
the depression of the nostril is con- depression of the nostril is cut off 


tinuous with the groove above the | _ from the pit above the nostril. 
nostril. 

External basallobe of the auricle without | External basal lobe of the auricle with a 
an inner fold. | conspicuous inner fold. 


Terminal cartilage of the fifth digit bifid, 
the somad lobe prolonged; incon- 


Terminal cartilage of the fifth digit 
acicular; Conspicuous accessory car- 





spicuous accessory cartilage. | tilage. 

The nerves in the fourth interdigital | The nerves of the fourth interdigital 
unequal, the post-digital much the | space of equal length and arise on 
longer. same level. 

Protocone small, not extending beyond | Protocone large, extending entire length 
the paracone. of tooth. 

Upper premolar scarcely fluted, without | Upper premolar deeply fluted, with cin- 
cingulum on palatal surface. Lach- gulum on palatal surface. Lachry- 
rymal process small, no supraorbital | mal process and supraorbital ridge 
ridge; facial vertex convex. trenchant; facial vertex flat or con- 

cave. 


The shapes of the premolars and molars, the presence of the acces- 
sory cartilage to the fifth digit, the number of teeth in the lower jaw, 
are characters which ally Nyctophilus to the vespertilionines and place 
it near Synotus, while no characters suggest its affinity to the phyllos- 
tomines, unless the shape of the nose-leaf be held to be of this value. 
In common with Corynorhinus and Antrozous, the muzzle glands unite 
back of the nose-leaf. On the whole, I incline to the opinion that NVycto- 
philus did not arise from a stem distinet from that from which 
sprung the vespertilionines, while Antrozous arose from the phyllosto- 

441—No, 43 5 
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mines at a point not far remote from the vampyrine group, or the un- 
known ancestral stem of Natalus and Thyroptera. 


1. Antrozous pallidus (Leconte). The pale bat. (Plates v111, 1x.) 


Vespertilio pallidus Leconte, Proc. Acad. Nat. Sei. Phila. vil, 1855, 43; Baird, U.S. and 
Mex. Bound. Survey, Report 11, 1858, Pl. 1, Fig. 1. 
Antrozous pallidus H. Allen 1. c.; Dobson, Cat. Chirop. Brit. Mus., 1878, 170; Coues, — 
Amer. Nat., 1867, 283; Coues and Yarrow, Wheeler’s Exped., Zodl., 1875, 85. 

Diagnosis.—Seallops of auricle not breaking convex outline of outer 
margin; external basal lobe concealed in part. The vespertilionine 
tragus half the height of the auricle. Head folds continuous on the 
dorsum. ‘Transverse ridge defines the upper border of the blunt muzzle. 
The nostrils simple, lunate. Chin plate subtriangular, defined. In- 
cisors in lower jaw, fourin number. Protocone rudimental; last maxil- 
lary molar but half the size of others and composed of rudimental pro- 
tocone and paracone. Proximal rudiment of the ulna not anchylosed 
to radius at elbow. Muzzle glands flat, nearly confluent above. The 
second and third metacarpals distinct on palmar surfaces. Phalanges 
of the third digit of one length; the first phalanx of the fourth and 
fifth digit longer than the.second. <A well-defined hem of membrane is 
seen between the thumb and second digit; the fifth digit greatly longer 
than the forearm. The terminal cartilage of the fourth digit deflected 
toward the second digit. Numerous closely arranged muscle fibers 
arise from the tibia near the oblique tibial line and are dispersed over 
the greater part of the membrane nearly to the fifth digit.* The ole- 
cranon is dorsal, the membranes arising from the epicondyle. The sec- 
ond and third metacarpals are not on level of membrane, but raised 
above it, and not crossed by oblique lines. This easily distinguishes 
Antrozous from other genera of Vespertilionide.t 

The manal formula is as follows: 


Sena lib dures) (ICs SoS coMelaerine sags anes noanode” snce Joos souMsunecacaoonoan nodes: 3 
iT aM ELS PACs eas are ase eye Se ate ete Serie steie ere eee eis aaa erst ata setae eae 15 
IB Uora fa ENS PC Oe ate ree rete mre ar le tere eae ae tare a tien re 28 
BOT UREN te aaa ec ee a eee te ea ew (ale afl eter ts (otras tae 51 


The greater part of the free margin of wing membrane with a delicate 
buff border. This is not peculiar, but appears to be unusually con- 
spicuous. 

The tail is raised from the plane of the undersurface of the interfem- 
oral membrane near the pubis, but for the rest of its length if is raised 
from the dorsal. The terminal joint is exsert, and bears a small fleshy 
tip. The calear is longer than the foot and ends in a small lobe. The 
post calearal lobe is fleshy and obscurely defined. The interfemoral 
membrane is crossed by numerous broad transverse lines. 


*The accessory cartilage must ie sought for with care as ine aid of a powerful 
lens. 

+The statement of E, Coues that the second digit has two phalanges is not con- 
firmed. 
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EXPLANATION OF PLATE VIII. 


_ 1. Front view of head of Antrozous pallidus. 
. Side view of same. 


+. 3. View of tragus and inner surface of auricle. 
;. 4. Wing membrane. 


_5. Tail and interfemoral membrane. 


+. 6. Skull seen from above. x 2. 
+. 7. Skull and lower jaw seen from the side. x 2. 
Gg. 8. Os petrosa. 
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The outer border of the ankle strengthened by a number of trabe- 
cular lines, whichdiverge in the endo partagium and intersect the lines 
passing between the humerus and the inferior extremity. Fascicles 
from coraco-brachialis and triceps muscles well developed. In the 
fourth interdigital space the predigital nerve appears at the distal 
third of the fifth metacarpal bone, while the postdigital appears from 
about the middle of the fourth metacarpal bone. Fascial bands marked 
at the base of the fifth digit. 

Variations.—T wo varieties of color are observed in this species—the 
fawn and the yellowish brown. The first was the one described by 
Maj. Leconte. This author says: “Hair light fawn colored, tip with 
darker, beneath paler.” The yellowish brown may thus be described: 
Hair above light brown at base, darker at tips; below lighter brown 
not tipped. In some instances the brown tip above assumes a reddish 
tinge, and the fur beneath becomes almost white. The interfemoral 
membrane is entirely naked. At the base of the thumb a few brown 
hairs are found. The membrane to underside calear in some individ- 
uals extends obliquely across to the hallical side of foot. As above 
stated the chin plate is often divided in middle line by a groove. An 
internarial vertical ridge is sometimes faintly defined. The nostrils are 
subject to slight variation in size of median part of aperture converting 
the lunate into an inverted comma-like figure. 

Ruge.—tThe folds seven in number. Between the second and the 
third, the third and the fourth, the fourth and the fifth, secondary 
crenulated folds appear. 

Maxillary teeth—The single maxillary incisor is simple, conical with 
a pointed basal cusp. Canine with posterior surface outside of axis of 
tooth row; palatal surface broad, marked by a longitudinal column 
which gives to it the appearance of a second cusp. The first molar 
with protocone raised slightly above the line of the small cingulum, the 
oblique anterior commissure being absent. An interval exists between 
the protocone and the posterior V. The anterior V is less than one- 
half the size of the posterior, both in vertical and buecco-palatal direc- 
tion. The hypocone is absent. The second molar with protocone as 
in first molar. The anterior V is much larger than in tooth just named, 
but relatively smaller than in the corresponding teeth of other genera 
in the family. The third molar much as in Atalapha. The first limb 
of the anterior V alone marked; the protocone rudimental. 

Mandibular teeth.—Incisors, trifid, not crowded. Canine with ob- 
lique cingulum on lingual aspect with no posterior tubercle. The first 
premolar obseurely bifid. First and second molars with thickened 
commissure to heel (hypoconid) encroaching on the grinding surface. 
The heel of the third molar a mere rudiment on lingual side. 

The paraconid and metaconid close together, and form a narrow base 
to the triangle formed by these elements and the protoconid. The 
hypoconid is much less developed than either of the other elements, 


68 BULLETIN 43, UNITED STATES NATIONAL MUSEUM. 


Skull.—The sagittal temporal crest is high and conspicuous over the 
mesencephalon and rudimentary over the metacephalon and proenceph- 
alon. A. distinct convexity lies over the proencephalon. The an- 
terior temporal crests are well defined. A tubercle lies at the basal 
end of each crest. From this tubercle forward the imperfectly defined 
upper border of the simple inner orbital wall extends. The vertex of 
the face is without nasal eminence; a groove extending from the be- 
ginning of the sagittal temporal crest to the anterior nasal aperture. 
The maxilla is without concavities. The anterior border of the vomer 
corresponds to the middle of the first maxillary molar. The nasal 
bones and the horizontal plates of the superior maxille advanced 2 
millimeters beyond the vomer. Anterior nasal aperture incised. The 
inner wall of the orbit is convex. The lachrymal foreamen is one-half 
as large as the infraorbital. The infra-orbital foramen relatively large 
and placed near orbit. The two parts of the tympanic bone do not 
unite but conceal the cochlea; the basisphenoid bone retains a nearly 
vertical auditory process. The mastoid is smaller than the paroccipital 
process. The sterno-mastoid impression is narrow, elongate, not in- 
flated. The external semicircular canal is almost entirely, and the hor- 
rizontal quite, covered with bone. The posterior and upper surfaces 
are as in Atalapha. The apertures in the cranium by which the otic 
capsules approach the periphery are circumscribed. The inner bor- 
der of the condyle of the lower jaw is produced, acuminate. The mas- 
seteric impression is weak inferiorly; the angle is broad and flat, quite 
unlike other vespertilionine forms excepting perhaps Harpiocephalus. 
It lies in a line with the middle of the condyle and is therefore not de- 
flected; the lower border of the fossa for the insertion of the temporal 
muscle forms a ridge which is continuous with the line of the alveolus. 
The ethmoid bone in this genus closely resembles that of other Vesper- 
tilionide. The ectoturbinal is compressed medio-laterally. 

Notes on the skeleton.—Scapula : coracoid process turned forward at 
tip. Axillary border markedly convex below impression for triceps 
muscles. Humerus: epitrochlea projects horizontally, deflected down- 
ward, and is flat and broad; lateral trochlea weak, scarcely defined; no 
olecranon fossa. Carpus not distinctive: pisiform lies across palmar 
aspect. 

Penis with a cauliflower-like thickening to prepuce. 

Habitat.—The pale bat is found in California, Oregon, Cape St. Lucas, 
Mexico and Arizona. It is abundant at Fort Yuma. E. Coues states 
that it infests the houses and annoys the inmates by its scrambling about 
the recesses in the walls and copings. The naked muzzle has ‘ a pe- 
culiar livid hue in life, rendering the animal more repulsive and forbid- 
ding than is usual even in this family.” 
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1. MAXILLARY TEETH OF ANTROZOUS PALLIDUS. xX 8. 
2. MANDIBULAR TEETH OF SAME. X8. 
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Measurements from an average of four specimens. 
z Millimeters. 
Head and body (from crown of head to base of tail) -..--.---.-------------- 48 
PBEM GD Oh AEM 5-2 ois ecw mnie = minim =o mnie seine ne one n = = se noo se wn anes ol 
Meni OttOLeRE Ine cman): eee Secinineisa << = ein mono ninisine o  sia nn aie 51 
First digit: 
Eenpth ot tirsh metacarpal, Wone--- = --<)-=-- = s2ses-2-- 2 -- --cmi- == sa 3h 
Men Gl ot mG) PH wai ocean ee a eee ie ee = ea 5 
Second digit: 
icenythiof second metacarpal bone’. ...f2 2.22.2. 2022. 22-22. 222-2. ---- -- 39 
LL GTE SEL OSE TERS NING) EP ob ce ea ES A a ee reece aerion 4 
Third digit: 
henpth.of third metacarpal bone? <2 <2. 52 ole2 fs... 6 ese cee tee ee =: 43 
Meneihvot frst, phalanx nc: =e see) a a = os een wcie Soe SoS eae Ses 13 
fem oi bot seeOndapy Talat Kore ons ace ec are ee Sete Se oe Sens ce 13 
Fourth digit: 
Mencthvotiourth metacarpaly DONG aes s-i-ocee sen essen = oe 43 
en hI Gr HTS tAPRALAHR Geo eects late thts efajomin a te te wis scares cleus Jasin eee 12 
enc th Of HOCOMU PRA ANK. 2262 25. a> Nose eeais- ae epee see eS seee 11 
Fifth digit: 
Men giLoL fibhmetacarpal DONG2e 2: esc on one eee seers 2yase sess 43 
Iron cihvo fens th pha anixes pe crace setae ne eae ase gaan phehe N eaten Aisrerayae ere 11 
ong hue t Second PHAIANK. 2.022 d ce cc = eee ase Sees dew see Geemew aioe eine 8 
PROT nts ET sf ENG ca Cl epee reared alee ere este restart ts te ere Pe alae epee iat noe ime 23 
BRCM go Fg Teme Tae eae ele ee ee re yatta are aor 26 
PRD Fao Nem N29 Sa ae otra ale eee ae 
Ber ng O fag iterate aero ter a er tec rR aoe ef) ras ese ert: eee 17 
INGRetN Costs EN Co emt Ine ce eae ae oo ere ale eat fee eaten aie ote fares ea 19 
Beste ADIN O tee LO Olu yn eae peat ices mene aaa eres aetna = re iste sleet et nia tae te canine 11 
SPOR a EY RO ta Urea) eaten raat ete fae ec tetatede erate ere nce eae alee ys Sere raft ea tear eae ee 41 
Measurements from first edition of Monograph. 
From Length! Length 1 = | | 
Current num- | tip of | Length) of engi of long- Peni Height Height Ex- | Natureof 
ber. | Dee of tail. eae tibin. eee thumb.| °f ear: tragus. | panse. Peete 
| In. Lifes NS Dis MN Sup MN a 0 6 Oe In. In. In. 
Ma eeteelsta ately a ciara ees LO 2.0 2.0 0.9 | 3.0 0.4 0.10 0.6) 12.0] Dry. 
AG eeteets tesa. = 2.0 (4) yee eee Ose 3.0 0.5 0.9 0.5 | 10.6 Do. 
Bee eee. cn eee 2.4 | (4) 1.10 0.8 | 3.0 0.5 0.10 05 | 11.0 | Do. 
Bo Gaon roeeraeeose GN F200) she OO | Bnd 0.5! 1.0 Oa) |) isn) Do: 
STO Sete stoic lain s Gye} (Dr 250 0.9 | 3.0 Onbal) 10:10 CB 2) | Do. 
BAS ses.) 2G i HCN" 25.0 0.9 3.4 0.5| 0.10 0.6| 11.6 Do. 
deem aera telnciar= le 2.0 1.6 AOI eet 20) 3.0 0.4) 0.10 OFG7 |e tO) | Do. 
MS ere me eeatalo; etait 2.0 1.6 2.0 1.0 | 3.0 0.5 0. 12 OFF ie =1aS2 Do. 
| 2.4 1.6 2.0 0.10 | 3.4 0.5 iat 0.7 11.6 Do. 
ieee ee res feeeae's £9 HOA oN. |e s5 | TONSIL e a0 0170\' 124051"! Db! 
ieleeaeal ll z | | 
List of specimens. 
Cat. No. | No. of Locality. Presented by— Nature of 
specimen. ’ | ’ specimen. 
152 | 1 El Paso (Boundary Survey) ..---- Dea Clarks (type)! sasscece-e=e= | Dry. 5 
5241 1 | San Elizario, Tex..............--- Drab Wenn erly asec sceees | Alcoholic. 
5240 1 Fort BIBS TONEINL OX. co olen ceases Desa Ween C Pe WLOX Gis ve aes oe eae Do. 
5455 L |) Kort Dalles; Orep.. 2.05. 3-22.--.-s pDrsiGeow SUCKloy a6 2-2. =a Dry. 
538 1 | Rosa\Creek, Cal. --..---- 22. --. [eb Ale Ms, ELC ORMANN segs ace << ‘Do. 
521 ee] Uae ye ee eee oe eee CO} eae 8s as Soe se seas Do. 
9238 P| PRorteneione Cale ess. u- 5 2.- canes Ohne ants tence cose eeteoe ae Alcoholic. 
5237 Hy. (eee as COM aoe sete eces cad beast Oo See eee nee SLs Do. 
5239 TMMOrbrVunra, aless as casccec seca wk May. G.'H- Dhomas--.5.--2ss55¢ Do. 


5236 LOW Cape StsIsNeRBe sts. samc axe ao | JORNERANUOR ewe cle ae -e sees Do. 
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While the sheets were passing through the press the following addi- 
tions have been made to my study of Antrozous and its allies, Dasyp- 
terus, Corynorhinus, and Nyctophilus. In Antrozous the paraconids and 
metaconids are indistinctly defined and much crowded; in Dasypte- 
rus they are well defined and separated from each other, as is the 
case in the family. Antrozous differs from Dasypterus in the presence 
of a broad, flange-like epicondyle; in the simple (nonbifid) coracoid 
process; in the smaller pisiform bone, which shows no disposition to be 
prolonged downward along the shaft of the fifth metacarpal bone; in 
the fifth metacarpal bone being almost the length of the fourth; in the 
greater trochanter being broad, an d not deflected backward; and in the 
outer femoral condyle being smaller than the inner. The first phalanx, 
respectively, of the second, third, fourth, and fifth toes are disposed to 
be dorsitlexed on the metatarsus—a character apt to be repeated in all 
scurrying forms. I say apt to be repeated, for it is an adaptive char- 
acter and due to muscle traction. The reader is referred to the figure 
of Adelonycteris fuscus in illustration of the shape taken by the toes 
when the animal lies prone. This position is sometimes also assumed 
in specimens preserved in strong aleohol. The absence of such a dis- 
position in Corynorhinus and Dasypterus is in consonance with other 
characters, namely, that in these genera the foot is adapted to hanging 
rather than to scurrying, and that both genera are of the broad- 
winged parachuted type of flight rather than of the narrower-winged 
zigzag-tlying type. One notes, therefore, without surprise that the 
third finger, both in Corynorhinus and Dasyovterus, is longer than in 
Antrozous. 

In Nyctophilus it is seen that the mner condyle of the femur is 
smaller, and the greater trochanter is deflected backward—the last 
character especially being best developed in parachuted types. 

The union of gland-clumps back of the nose-leaf in Antrozous is in 
evidence of a disposition seen in Brachyphylla and Phyllonycteris. So 
far as it goes, it indicates an approximation of the genus to the phyl- 
lostomines. 

Peters (SB. Akad. Berlin, 1882, 987) places Antrozous and Nyctophilus 
‘n association with Rhinophylla and Megaderma (‘). It is remarkable 
that Macrotus should also have been placed in a similar alliance, (See 
this genus.) I have had no means of instituting comparisons with either 
of the forms last named. 


Genus VESPERTILIO Linneus. 


é Bibi 2 
Dental formula.—Molars 2 premolars = canines : incisors Bie teeth. 


« 


The genus Vespertilio will be restricted to those bats which, having 
on each side of the jaw three premolars and three molars, have in ad- 
dition two upper and three lower incisors. Each species possesses an. 
erect, tapering tragus and a marginal external basal lobe to the auricle. 


2 
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Both the internal and external basal lobes are near together and form 
the lower end of an ellipse of which the tip constitutes the upper end. 
In contrast with Kerivoula and Natalus the scallops come well forward 
in frontof the conch. Both sides of the auricle in good specimens are 
usually marked withraised arborescent lines. In further contrast with 
Kerivoula and Natalus (genera which have the same number of teeth 
aS Vespertilio) a phalanx is present in the second manal digit. The 
third digit is scarcely longer than the combined lengths of the body 
and the lower extremity, while an oblique tibial Jine is present on the 
wing membrane. The scallops of the auricle are membranous (i. e., 
not thickened), and are not incurved toward the tragus in the manner 
which is so conspicuously the case in Adelonycteris (q. v.). The proto- 
cone of the third upper premolar is well defined. The post-digital nerve 
of the fourth interspace arises from the side of the fourth metacarpal 
bone near the middle.* 

The exact relations which obtain between Adelonycteris, Vesperugo 
and the older genus Vespertilio, have not been determined. This arises 
from the fact that minute variations in the numbers of teeth in bats 
appear to be less denotive of structural peculiarities elsewhere in the 
economy that is the case with the maminalia generally. Dobson (I. ¢.) 
places Adelonycteris, Vesperugo and Lasionycteris in the same group, 
each being the type of a sub-genus. But the intervals between mem- 
bers of the group are most unequal. Adelonycteris and Vesperugo ean 
searcely be separated except by the teeth while Lasionycteris has dis- 
tinguishing characters in many parts of the periphery. 

While the species of Vespertilio are exceedingly variable, it is of in- 
terest to note that the wings are quite constant in form. Scarecely any 
distinctions are discernible between these parts in species so remote in 
areas of distribution as those of Europe and America. The shape of 
the tragus is of more exact specific value than the wings and on the 
whole yields the best single character of the skin surface. The inter- 
femoral membrane is variable and is of much less value than the 
tragusin denoting the constancy of species. The same may be said of 
the auricle, for its shape and proportions are more generic than specific 
in significance, though it must be conceded that the size of the first 
scallop and the character of the outer border above the scallop dis- 
tinguish varieties. At best the American species are less sharply dis- 
tinguished from one another than are those of the old world. In 
support of this statement the ensuing notes are presented of my ob- 
Servations on a few well-known exotic forms: 


V. muricola (India).—Nostril with cornu well defined with prominent margins, 
border of nostril at muzzle imperfectly limited, septum recedent obscure. Muzzle 


*Vespertilio, according to Cones and Yarrow (Wheeler Expedition, 1875), includes 


4, 1223 nn ; : 
all bats with 59.3 5 premolars. “hese characters define respectively the genera 
3, 3, 


a 


(as defined by them) Vesperus, Vesperugo, Vesperides, and Vespertilio. 
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glands distinct, nodular. Postmental wart constitutes a large, hard nodule. Thumb 
directed outward, scarcely larger than its metacarpal bone; callosity large. 

V. nattereri (Europe).—Nostril as in V’. muricola; muzzle and post mental glands 
rudimental. Internal margin of the auricle and internal basal lobe not lying against 
the head, Outer margin of the base of the tragus obscurely separated from the 
inconspicuous lobule. Tragus greatly produced, filiform. First metacarpal bone 
strongly flexed, outline defined; callosity small. Thumb scarcely if at all projected 
beyond the contour of the second metacarpal bone. Oblique tibial line arises from 
the distal third of the tibia. 

V.capaceinti (Europe).—Feet enormous; tragus long, filiform; membrane from 
ankle, or a point slightly above it, covered with hair which also clothes the leg and 
the sides of the interfemoral membrane. 

V. mystacinus (Europe).—As opposed to the preceding this species is not so 
easily distinguished from the American species (vide Monograph). The tragus is 
quite as in the phases of our Western States. The fur presents some distinctive 
features, viz, in the different hues of brown of the back. 

The American species further resembles V. mystacinus in the bearded 
upper lip, especially the western forms, as stated in Monograph, p. 60. 
In alcoholic specimens this is less conspicuous than in the dry, for the 
hairs are soft and readily cling to the skin. In some varieties the hairs 
quite thickly clothe the sides and front of the face, and are conspicuous 
from their black color. Apart from the wing membrane this is the best 
peripheral character by which Vespertilio can be distinguished from 
Adelonycteris and Vesperugo. 

The difficulties acknowledged in identifying the American species 
are apparently insuperable, so great is the range of variation in the 
proportions of the ears, thumb, feet, tail, and phalanges of the manus, 
and in the coloration of the fur and the membranes. If the purposes 
of z6ological science should end with the identification of species, the 
student might well be discouraged in his studies in this field. But 
fortunately the very intricacies of the subject suggest problems, in the 
attempts to solve which, his knowledge of the life and structure of these 
little organisms can not fail to be increased. 

After careful consideration from the available material, I have con- 
cluded that there are three species of Vespertilio in the United States, 
namely, V. gryphus, inhabiting the country east of the ninety-eighth 
degree parallel longitude; V. albescens, and V. nitidus, in the country 
west of the line above named. 

Numerous variations exist which make it unsatisfactory to frame 
diagnoses of these species after the manner seen elsewhere in this 
memoir. Such variations are of great interest, and it will be found con- 
venlent to retain for them names of well-marked varieties as though 
they had specific value. Among such I include V. lucifugus under V. 
gryphus; V. melanorhinus under V. albescens; V.macropus under V. albes- 
cens; V. evotis under V. albescens; V. longicrus wnder V. nitidus; V. yu- 
manensis under V. nitidus. 

Variations in animals are commonly included under the headings of 
the regions of country in which they ocenr and by which their distri- 
bution is limited. While varieties so defined are doubtless the main 





A MONOGRAPH OF THE BATS OF NORTH AMERICA. 73 


ones, two other kinds are recognized as present in the American species 
of Vespertilio. The first of these is ontogenetic and consists in adults 
not infrequently retaining in an irregular manner some of the propor- 
tions of the young. This I propose ealling pedomorphie variation, or 
pedomorphism. The second is due to depositions of black pigment in 
increased proportion in those parts of the skin whichis not covered by 
fur, as on the ears, membranes, snout, and feet. This I propose calling 
melanie variation. Pedomorphic and melanic variation is seen in all 
three species. 

I propose presenting each of these subjects in some detail under dis- 
tinct headings, as follows: 

Pedomorphic variation—In young bats the foot and thumb are apt 
to be disproportionately large as compared with the same parts in 
mature individuals; at the same time the auricle and tragus are corre- 
spondingly small, the snout high, blunt, and nearly naked. This dispo- 
sition for our species occasionally to retain juvenile peculiarities has 
led to mueh confusion in their identification. Prof. KE. D. Cope has 
proposed to employ for this condition the term retardation, that is to 
say, the parts above named are, as it were, held back while others are 
permitted to go on to adult expression. V. lucifugus of Leconte is a 
pedomorphie variety of V.gryphus as V. yumanensis is a similar variety 
of V. nitidus. 

It is easily understood how necessary it is to determine the age of a 
given specimen to be identified, since an immature form of the typical 
example of a species may be similar to the fully grown adult from the 
retardation of development in the characters above named. In quite 
young individuals the fourth and fifth digits are of the same length 
while the basi-occipital bone is not codssified with the sphenoid, and 
the epiphysis at the distal end of the metacarpal bone, as well as both 
ends of the humerus, are detachable. In older specimens, yet imma.- 
ture, the proportions of the manus are as in the adult while the joint 
last named is still without sharpness of outline, thus indicating imper- 
fection in development. The interfemoral membrane is triangular, the 
tip of the tail boldly exserted, and the post calearal lobe is absent. 
The teeth are fully erupted long before the tail and the manus are com- 
plete, so that the characters presented by them are of little value in 
determining age after the animals become independent food-seekers. 
The study of the young, therefore, is of importance in the identification 
of species. Mr. J. A. Allen (Mammals of Massachusetts) has stated 
that in his judgment V. lucifugus is the young of V. subulatus, a state- 
ment which is equivalent to saying that bats having the characteristics 
above developed are always immature. I have, therefore, taken pains 
to examine carefully the composition of the bones in the forms which 
[ have inciuded in the monograph under V. lucifugus, and I can defi- 
nitely assert that they are not immature. With the exception of the 
characteristic retention in the head, foot, thumb, and interfemoral mem- 
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brane, the proportion of the wings and the details of the skeleton and 
of the teeth are precisely those of V. gryphus. 

The pedomorphic varieties of V. gryphus appear to be more common 
in cold, elevated countries than in warmer. The retardation may be 
due to the environment being unfavorable to development, owing to a 
short summer and a correspondingly long period of hibernation. This, 
however, is 2 Surmise, as excellent examples are met with in V. al- 
bescens along the southern parts of California and in Lower California. 
The markings of the membranes in pedomorphism are precisely those 
of the typical adults. The characters which may be retarded are, of 
course, infinite. In point of fact, however, those which are usually 
found associated are those above named. Occasionally a small ear and 
tragus is found with a small foot and large interfemoral membrane. 
The opposite to this I have not seen, namely, a large foot with a large 
ear, tragus, and interfemoral membrane. 

Melanic variation.—When the pigmentation is everywhere so great 
as to give a black hue to the membranes, ears, face, and feet. the con- 
trast is so great between the individuals and those which exhibit the 
translucent black shades as to be very noticeable. Since the intensely 
black forms inelude those which also possess auricles which are mod- 
erately or scarcely concave on the outer border, and which are larger 
than the head, they constitute true varieties. V. evotis and V. mela- 
norhinus are melanic varieties of V. albescens. V. longicrus True is 
probably a melanic variety of V. nitidus. Melanie variation is less 
common in V. gryphus than in either of the western species. In no in- 
stance does it enter into a diagnosis. Black varieties through the 
fauna may be found in both the typical and the pedomorphie adults. 

It is difficult to determine the examples of Vespertilio from the coun- 
try west of the ninety-eighth parallel. The change of color of fur and 
membrane, the variation in the shapes of the interfemoral membrane, 
the relative lengths of the limbs, especially of the thumb, feet, and 
legs, are unavailable for purposes of diagnosis. 

I assume that the following characters determine the western spe- 
cies: Lateral upper incisor much less frequently crenulated at cingulum 
than in the eastern forms, and disposed to inward rotation. Penis 
small, with narrow, often pigmented prepuce. Fur forming a transverse 
white line under the lower jaw. Tragus not isosoles, but straight on 
inner border and convex at lower part of the outer border. If the outer 
border is without concavity above this convex portion, then the tragus 
is semielliptical; if the border is with concavity, then the tragus is 
semipyriform. The membranes are translucent, never brown in tint, 
but when not melanic are of a peculiar blueish-black, gray tinge. Re- 
finesque describes a species of North American Vespertilio under the 
name of V. cyanopterus, which I have been unable to identify. (See 
Appendix.) The “wings are of a dark blueish gray.” The difference be- 
tween a dark bluish gray and a diluted translucent black is, perhaps, 
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one of personal equation. To express it differently, the membranes 
are lightly pigmented, though the pigment is black in color. The an- 
terior surface of the interfemoral nembrane appears to be less pig- 
mented than other portions of the wing membranes. As a result the 
membrane presents a whitish appearance, as though a little chalk 
and water had been lightly painted over it. The post calcaral lobe is 
often well developed, but on the whole is inconstant. 

The characters of the eastern species are seen in the diagnosis and 
description of V. gryphus, and are in contrast to the western. 

The distribution of the genus Vespertilio in North America is similar 
to that of other genera of mammals whose range is extensive. Thus it 
can be said that the western forms in the United States (west of 98°) 
are distinct from the eastern; that the eastern forms range north and 
northwest through British America with little variation, and that they 
are disposed to reappear in the mountain ranges of the northwestern 
United States along the Pacific coast, presumably by migration from 
the north along paths of high altitude; that the southern parts of the 
eastern United States, say from below 36° latitude, resemble Mexican 
phases, as do those of the western, from an irregular line between 36° 
and 42° latitude. 

The species of the genus, therefore, are the least local of any mem- 
bers of the fauna. It is probably true that all of its representatives 
have been derived from one or more tropical ancestors, and that an 
exhaustive knowledge of these forms will be required before the pecu- 
liarities of the more northern phases can be properly interpreted. As- 
suming that migrations have taken place from the south to the north, 
the lines of their first divergence would appear to have occurred in the 
northern parts of Mexico in three separate trends—one to the northeast 
through the Gulf States; one due north through Arizona and New 
Mexico, and one northwest through the Sacramento Valley. At points 
farther north the lines become greatly disturbed, the tropical features 
are to a great extent lost, and the study of individuals becomes one of 
great intricacy. Greatly extended research beyond the means available 
to the writer will be needed before the questions of distribution and 
the validity of zodlogical varieties can be determined. The conelu- 
sions at present thought to be tenable may serve a useful purpose 
until the question can be settled by students who are more favorably 
situated than he. 


1. Vespertilio gryphus Fr. Cuvier. The little Brown Bat. (Plates x, x1.) 


Vespertilio gryphus Fr. Cuvier, Nouv. Annal. du Museum, Paris, 1832, 15. 

Vespertilio salarii, ibid. 

Vespertilio subflavus, ibid. 

Vespertilio caroli Temminck Monog. Mam.u, 1835, 237. Wagner, Schreb. Saiigeth., 
Suppl., v, 1855, 749; Dobson, Cat. Chirop. Brit. Mus., 1878, 325. 

Vespertilio domesticus Green, Cab. Nat. Hist., 11, 290. 
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V. subulatus Harlan, Fauna Americana, 1825, 22 (not Say); Richardson, Fauna Boreal. 
Amer., I, 1829,3; Godman, Amer. Nat. Hist., 1, 1831, 71; Cooper, Ann. Lye. N. Y., 
Iv, 1837, 61; De Kay, Nat. Hist. N. Y. (Zool.), 1842, 8; Wagner, Schreb. Siiugeth. 
V, 1855, 750, Leconte, Proc, Acad. Nat. Sci. Phila., 1855, 436; H. Allen, Monog. 
N. A. Bats, 1864, 51; Dobson, Cat. Chirop. Brit. Mus. 1878, 324. 

As indicated by the synonymy, this bat is the same as the V. subulatus i 
of the first edition of the Monograph. 

Maj. Leconte rehabilitated V. swhulatus, Say, (see Appendix), and sub- 
sequent writers accepted this writer’s determination. The type is lost. 
The original diagnosis was remarkable in four respects: It described 
the lower canine as bifid on one side—an anomaly I have never seen; 
it was drawn up from an immature individual; it was of a dull cinere- 
ous color on the dorsum, and had hairs on the free border of the inter- 
femoral membrane. The specimen was secured on the Charles River, 
one of the sources of the Arkansas, in a section now near Pueblo in 
southwestern Colorado. 

The only specimens of Vespertilio which have been described from 
regions near the one described are V. nitidus macropus, nob., which was 
obtained from Fort Whipple, Ariz., and V. nitidus ciliolabrum, Merriam, 
which was collected in western Kansas. 

In one of the four, specimens of V. nitidus macropus in my possession 
the color of the fur might easily be said to have a grayish cast, though 
the predominant color is brown. The question at once arises, can a 
specimen of Vespertilio collected in southwestern Colorado on the eastern 
slope of the Rocky Mountains be said justly to be the same as those 
which frequent the Eastern and Gulf States? I believe this question 
must be answered negatively, so long as I hold to my present opinion 
that western and eastern forms are distinct. It is agreed that the 
ninety-eighth parallel represents the line which separates the two sec- 
tions, and since Charles River lies well within the western section, there 
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appears to be no longer a doubt that V. swhulatus is western in its affini- 
ties. Since the description of Say, therefore, can not apply, itis neces- 
sary to determine which of the numerous names given to the eastern 
form is available. 

The diagnoses of Fr. Cuvier (l. ¢.) might all apply—three of them to 
the Northern (V. gryphus, V. salarii, and V. crassus) and three to the 
Southern varieties (V. creeks, V. georgianus, and V. subflavus). V. geor- 
gianus was sent to Cuvier by Maj. Leconte and the name was accepted 
by the donor of the specimen as applicable to the form described in 
this memoir under the name Vesperugo carolinensis. Of the remaining 
species it woula appear to be appropriate to select the first in the order 
of the description. If this plan be accepted Vespertilio gryphus, Fr. 
Cuvier, is the name of the eastern species. The term ‘‘murinoid” of 
this writer happily gives the reader a clue to the affinity of the species, 
since Vespertilio murinus of Kurope resembles our species of Vespertilio 
in many respects. The presence of two additional molars in the upper 
jaw as contrasted with the number in V. creeks the “serotinoid” bat 7. e. 





EXPLANATION OF PLATE X. 


Fic. 1. Front view of head of Vespertilio gryphus. 
Fic. 2. Side view of same. 

Fie. 3. View of tragus and inner surface of auricle. 
Fic. 4. Wing membrane. 

Fig. 5. Tail and interfemoral membrane. 

Fic. 6. Skull seen from above. x 2. 

Fic. 7. Skull and lower jaw seen from the side. x 2. 
Fig. 5. Maxillary incisors. x 32. 
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a Vesperugo or an Adelonycteris, which have “no false molars above and 
but one below” is in direct testimony that this writer treated the last 
premolar as a molar and the smaller premolars as ‘false molars.” The 
language implies the same as the modern expression that there are two 
minute premolars in each jaw in the Vespertilio and but one minute 
premolar in the lower jaw of Adelonycteris. 

The following embraces the salient points in Temiinck’s account of 
the coloration in V. caroli: “Joues, cotés du cou et toutes les parties 
supérieures @un brune-roussatre a base des poils noire; en dessous Wun 
blane jaunatre a la pointe et brun-fonceé a la base.” 

Diagnosis.—Subacuminate, tapering ears. Interfemoral membrane 
below the level of the ankles triangular; tip of tail exsert; penis large, 
with distinctly expanded but concealed glans; prepuce never pigmented. 
Lateral maxillary incisor disposed to outward rotation, almost always 
with crenulated cingulum. The face broad, from 9™ to 10™ between the 
ears, and, owing to the presence of large muzzle- glands, giving the region 
in front of the eyes a swollen appearance. A supralabial groove not 
distinctly inclines toward the mouth anteriorly; gape of mouth rarely 
extends back beyond the internal canthus. The tragus is slender and 
pointed; theinner border is straight, with the outer border inclined out- 
ward, thus forming two sides of an isosceles triangle. Above the notch 
the tragus is falciform and turned outward. Itis rarely crenulate on the 
outer border. Membranes incline to be brown above (never black ex- 
cepting in the lucifugan variety) and gray with tawny shades below. 
The hair on the dorsum of the interfemoral membranes ends abruptly 
at the level of the knees. Manal formula variable. The following are 
expressions of it: 
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Description.—The auricle is elongated, with slightly acuminate in- 
ternal basal lobe, and moderately convex anterior border and rounded 
tip. The external border directly below the tip and for a short dis- 
tance is emarginate. The first scallop is distinct; the second indistinct, 
and the ridges are scarcely developed. The external basal lobe is 
rounded, small, ineurved as a rule, thickened, and broader than high. 
The internal and external basal lobes lie near together, while the two 
borders of the auricle lie far apart. Hence the form of the ear is that 
of an oval, the lower external part being concealed by hair. Both 
sides of the auricle in well-preserved examples are marked by numer- 
ous raised arborescent lines; no transverse plicw, such as are often 
conspicuous in the ears of bats, are here, as a rule, noticeable. 

The tragus is acuminate, the anterior border straight, the external 
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oblique, the widest part of the tragus being just above the small 
semicircular notch; the external basal lobe with a disposition to turn 
inward, i. e., toward the interior of the auricle. 

The sides of the muzzle with well-developed glands, which give the 
face a swollen appearance. The chin is provided with a triangular 
naked space whose apex is often slightly prolonged; the nostril with 
nearly central septum, and separated from the mouth by the width of 
the labial border only. 

The wing membrane extends to the base of the toes; the tip of the 
tail is moderately exsert. The postcalcaral lobe slightly developed or 
absent. 

The fur of the back is of a prevalent dark brown or olive brown color; 
basal third, plumbeous black. The brown color is apt to be somewhat 
lighter on the head and base of the ears than elsewhere. It varies in 
character, being sometimes dark brown and often light, or shades with 
admixture oft russet, yellow, and even of gray. The basal two-thirds may 
besmoky brown instead of dark plumbeous. The under surface of the 
body is of a light gray, verging to tawny shades; the basal two-thirds 
of the hair is black. The skin from chin to a point as far back as the 
oral angles scarcely lighter in color than the rest of the body. 

The melanie variety of V. gryphus is much less common than with 
V. nitidus or V. albescens. A good example of it is seen in a speci- 
men in the United States Department of Agriculture (No. 23276, from 
Cherokee, N.C.). The dorsal brown is of so deep a hue in this example 
as to appear black in alcohol. 

The variations of V. gryphus are two in number, as follows: (a) 
The pedomorphic forms (See p. 73), examples of which can be found in 
any of the geographical varieties and find their best expression in the 
V. lucifugus of Leconte; (b) a geographical variety confined to northern 
parts of the United States and Canada, and not embraced in other 
groups. 


Var. (a)—Vespertilio gryphus lucifugus (Leconte). 


V. lucifugus Leconte, Cuv. An. Kingdom (MeMurtrie’s ed,), I App. 1831, 431; Ibid, 
Proc, Acad, Nat. Sci. Phila., 1855, 436; Dobson, Cat. Chirop. Brit. Mus., 1879, 
328; Alston, Biol. Centrali-Amer., Mam., 1879-82, 25. 

V. crassus Fr. Cuv., Nouv. Annales du Museum @Hist. Nat., 1832, 15. 

V. brevirostris Max. Prince von Wied, Verzeich. Beobach. Siiugeth. N. A., 1860, 19. 


Description.—Head rather large, somewhat flattish; lips moderately 
whiskered; snout moreobtusethan in other varieties of Vespertilio ; nos- 
trils sublateral, some distance from free border of upper lip; ears narrow, 
blunt at tip, slightly emarginated on outer side—the internal basal lobe 
produced, rounded, and somewhat obtuse, not thicker than other portions 
of ear. Tragus half as high as auricle, mostly blunt, unfrequently 
abruptly acuminate, Mental space well defined. Feet large; inter- 
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1. MAXILLARY TEETH OF VESPERTILIO GRYPHUS. X 12. 
2. MANDIBULAR TEETH OF SAME. X 12. 
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femoral membrane of moderate size; termination of calcar with inter- 
femoral somewhat abrupt; the point of tail exserted. 

Coloration subject to little variation, that of the back dark plumbeous 
at base, with dark or lightish olive-brown tips; that of the belly lighter 
at tip—exhibiting a whitish gray er yellowish gray appearance. The 
color is thus similar to that of V. gryphus. 

The narrow blunt ear, short face, and the elevation of the nostril 
above the free margin of upper lip are the characters which serve to 
distinguish this subspecies. 

V. daubentonii, of Europe, bears some resemblance to this subspecies 
in the shape of the ear and tragus; but it is dissimilar in the whitish 
color of fur beneath, and in the attachment of the wing membrane to 
foot, which is here joined to the ankle instead of the base of the toes 
asin V. gryphus lucifugus. 

The specimen, numbered 5538, from the east of Colville, Northwest 
Territory, has a pointed tragus, and the middle part of the free 
border of the interfemoral membrane fringed with stiff hairs. The fur 
of the body is silvery beneath, blackish above, back of feet not hairy. 
Another form from St. Louis, Mo. (Cat. No. 5344), has the wing mem- 
brane attached to the ankles—the foot being entirely free. In other 
respects both agree with V. gryphus lucifugus. 

I have thought it necessary to thus briefly indicate these two aberrant 
individuals, without giving any separate account of them. Should 
future collections bring forward any others having the same peculiarities 
as the above. 


Measurements from first edition of Monograph. 
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5401 2.0 1.6) 1.7 0.8 2. 6 | 0.3 0.7 0.4 10.0 Do. 
5364 1.6 1.3 1.3 0.6 De || 0.3 0.6 | 0. 34 8.0 Do. 
5377 1.9 1.3 1.3 0.7 ae 0, 23 0.6 0.3 9.0 Do. 
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List of specimens. 





Cat. 


No. | 


5376 | 


5335 
5334 
5336 
5338 
5337 
7197 
7198 
5319 
5354 
5501 
5500 
5505 
5373 
5498 
5349 
5497 
5347 
5363 
5379 
5374 

5361 
5366 
5378 
5299 


5403 
5364 
5383 
5380 
5377 
5373 


In this connection it may be said that J. B. Tyrrell (l. ¢.) has collected 
this from as far north as the Hudson Bay. 4961, M. C. Z. from Arkansas 
is the most southern locality from which I have noticed it. The foot 
in this specimen is very large, viz., 1™ long; the base of toes are furnished 
with long hairs, the tibia is 17™™" long, and the external basal lobe of 
the auricle is not incurved. 


It is highly probable that this variety has been repeatedly de- 
scribed in numerous accounts of North American bats (see Appendix)- 
but for the reasons already given it is impossible to determine to which 
species of the earlier naturalists it should be assigned. It is found best 
expressed in the region of which the St. Lawrence River is the center. 
Specimens have not been found north of Canada, south of New York, 
nor west of Wisconsin. 

The tragus is long (truly subulate) directly outward. The anterior 
border of the auricle is distinctly convex, the posterior border concave. 
Ears long, next to V. albescens evotis in size. They reach beyond the 
median line at mentum. The foot is small, scarcely one-third the 
length of tibia. No post-calcaral lobe, but an apici-calearal lobe is 
well marked; the tip of the tail is exsert; the membranes are light- 
brown in color. 
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Var. (b) Northern form of Vespertilio gryphus. 
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List of speeimens. 
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Two specimens of bats have been examined from the far north. One 
of these is No. 11160 N. M., Rupert House, Hudson Bay. Immature. 
The fur is dark brown. The tragus is small. The other is No. 11189 
N. M., Alaska. The ear is large, the tragus is subulate, and the 
proportions generally quite as in the southern forms. The fur is 
dark brown. The specimen is in very poor condition. It is placed 
provisionally with V. gryphus. It is nearer the gryphian than the 
nitidian forms, but can not be included in any of the above varieties. 
The ease with which the bats from British America can descend along 
lines of high elevation into the northwestern part of the United States 
renders it probaby true that a mingling here of eastern and western 
forms take place. At all events I find it sometimes impossible to iden- 
tify many specimens collected in Alaska, the western coast of British 
America, western Washington, and Oregon. 

A specimen which I have recently received from Dr. Merriam, ob- 
tained from Princess Charlotte Islands, belongs to the same category: 


Membranes.—The predigital nerve in the fourth interspace appears’ 
from the side of the fifth metacarpal bone at about its middle and is 
larger than a postdigital opposite which it appears at the side of the 
fourth metacarpal. The transverse lines in the interfemoral membrane 
are nearer to each other near the base than elsewhere. 

The muscular mass of the base of the fifth metacarpal bone (com- 
posed of the flexor minimi digiti and the interosseous) equals one-sixth 
the length of the bone. The metacarpal bones more distinctly defined 
on the dorsum than venter; the ventral aspect of the fourth metacarpal 
bone is the least distinct of any, owing to the fact that it is crossed by 
numerous minute fibers. 

Maxillary teeth—The maxillary central incisor caniniform, slightly 
larger than the lateral, and (owing to a high degree of development of 
the cingulum) is marked bifid at cutting edge. The lateral border of 
palatal surface with a basal cusp. Lateral incisor with a main conical 
crown, which is somewhat wavy in contour posteriorly. Cingulum low 
and broad on the posterior and lateral borders, but crenulated and 
disposed obliquely forward and upward to the median border of the 
tooth, nearly reaching the level of the main cusp-tip. The variable 

441—No, 43 6 
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oblique cingule band constitutes a marked peculiarity of this and allied 
species. Both the centrai and lateral incisor are disposed to be turned 
on themselves. The central presents its labial surface obliquely toward 
the median line (see P1. x, tig. 8); the lateral at a right angle, orn early 
so, to the central. The degree attained by this rotation constitutes the 
difference between the divergence of the parallel alignment of the 
main cusps. These peculiarities, according to Dobson, present char- 
acters which are of value in distinguishing species. But they appear 
to have no validity in American examples of Vespertilio. 

Canine with a well-developed coneavity on palatal surface, but with- 
out any on the posterior surface. Its anterior surface is trenchantly 
fluted near median border. Of the three premolars the first two are 
small, conical with well-deiined cingula, the first with the larger. The 
second is usually in tooth line, but may lie back of it, and therefore 
not be seen from without. Molars have two supplemental lines ex- 
tending from the commissure of the protocone to the apices of the sub- 
equal Vs. Rudiment of a heel is plainly discernible. The third molar 
with a rudiment of a posterior limb. 

Mandibular teeth.—The first and second incisors crowded-trifid. The 
third massive, square, or rugged, due to irregular development of the 
cingulum, which nearly reaches the level of the obscurely trifid edge. 
Canine with well-defined posterior and lingual surtaces. The first and 
second premolars small, conical; the first the larger, the second some- 
times thrown ina little of the axis of the series. The molars as in 
Adelonycteris and Vesperugo; the heel of the third molar with small, 
acute cusp. The cusps, seen from lingual aspect of the lower molars, 
sharp and well developed. The hypoconid slightly larger than the 
triangle composed of the protoconid, paraconid, and metaconid. The 
cingulum forms a little cusp on the posterior border of each molar. 

Dental variations.—In a specimen from the mouth of the Colorado 
River (No. 11170, N. M.), the maxillary lateral incisor on both sides 
was much larger than the small unicuspid central; the last line of the 
second V of the third molar was absent. 

In the main modifications are noted in the relation of the superior 
premolars and in the shapes of the superior lateral incisors. The pre- 
molars may be crowded so that the second is often not visible from 
without and even the first may be placed so far inside the line of the 
other teeth as to be scarcely seen. Both Dobson and Merriam accept 
this disposition as of specific significance. I can not concur, In ex- 
amples of both V. gryphus and V. nitidus I find examples of this reces- 
sion.* 

The cingulum of the lateral incisor may be entire or lacking on median 
contour; the median flange may be crenulated or smooth; the palatal 





*Dobson describes this arrangement as characteristic of V. albescens, and Merriam 
of V. ciliolabrum. 
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base may be wide or greatly restricted. After a careful search I re- 
main of the opinion that the differences in the form of this unique tooth 
are not of specific significance.* 

In the teeth of individuals in whom the teeth are worn it is impossi- 
ble to note distinctions in the relation of these teeth. 

Skull.—The skull is nearly flat. The mesencephalon measures 3™™, 
The length of the skull is 14™™ to 143™™",. The greatest width is 8™™, and 
the least width, viz., at proencephalon, is 4™".+ The posterior impres- 
sion of the temporal muscle is barely visible. A small sagittal line is 
seen over the mesencephalon, but no elevation anywhere. The proen- 
cephalon is seen at the vertex and is convex on the side. The vertex ofthe 
face with a linear groove which extends almost to the anterior nasal 
aperture. The fronto-maxillary inflation is rudimental and confined to 
the upper border of the orbit and does not involve the lachrymal region; 
no tubercle is present over the foramina. The lachrymal foramen is 
large and placed well in advance of the orbital foramen of the infra- 
orbital canal. The inner wall of the orbit is faintly convex. The infra- 
orbital canal is not defined inferiorly and the depression lies in a space 
between the eminence for the third premolar. The paroccipital process 
is produced as a spine, nearly as long as the occipital condyle, and 
projects below the level of the mastoid. The coronoid process is higher 
than the horizontal ramus. The masseter impression is brought well 
down nearly to the lower border of the horizontal ramus. The angle 
is produced, slender, and reaches slightly beyond the condyle. It is 
deflected so as to lie to the outer side thereof. A minute posterior 
spine is seen at the symphysis. 

The following specimens exhibit some individual variations in the 
skull. The brain case is markedly elevated above the face. Greatest 
width, 7°"; least width, 4"™. A distinct tubercle overlies the orbital 
foramina. 

M. 6072 N.M. The linear groove not quite reaching the anterior nasal 
aperture. The temporal impressions are well defined, leaving a convex 
triangle at the occiput. The upper border of the orbit is rather 
trenchant, no tubercle is present. 

Pedomorphic forms from Georgia, M. 4380-2 N. M. A tubercle lies 
over the orbital foramina; a linear groove reaches the anterior nasal 
aperture; the sphenoidal tongue does not reach the tympanic bone. 

The turbinals exhibit the following features: The encranial surface in 
all essential features asin Adelonycteris. The single ectoturbinal one- 








*This little tooth can not be seen to advantage unless studied as a microscopic 
object. It is exceedingly difficult to draw. Mr. von Iterson has done the best pos- 
sible. At my request Prof. Henry F. Osborn carefully examined this tooth. I hoped 
that he might recognize in it characters in common with those of the teeth to the 
extinct forms of micro-mammalia; but he assures me that nothing similar to it has 
been seen by him in his special studies in this group. 

tin V, nitidus ciliolabrum the greatest width is 6™™, the least width, 4™™, 
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third the length of the first endoturbinal plate. As seen from above, 
the ectoturbinal is lodged in a concavity in the lateral surface of the 
preceding plate. The first endoturbinal is produced as far as the first 
premolar. The plate is of a pyriform figure as seen from above, and 
presents a truncate apex. The portion in advance of the transverse 
lamina is deeply concave below and overlies the maxilloturbinal. The 
second endoturbinal is of a triangular figure with a rounded apex. It 
appears to be lodged, when the parts are viewed superficially, on the 
median surface of the endoturbinal series. The third endoturbinal is 
the smallest of the three, and is contiuous with the upper portion of the 
first endoturbinal. 

Notes on the skeleton.—Atlas with two depressions in front. Secapula. 
Superior vertebral angle on level with base of the coracoid, the end of 
which is simple, not tapering. Humerus with trochlea axial, epicon- 
dyle small, nodular, and placed in front of a deep fossa. Radius much 
compressed laterally. The central articular groove at proximal end 
narrow but deep, the median flange semicircular and without facet in 
front. Proximal rudiment of ulna filiform, free ;* distal rudiment a per- 
forate quadrate plate. Of the proximal ends of the metacarpal bones, 
the fourth has the least motion and presents a deeply excavated proxi- 
mal surface; the fifth has most motion and presents a flat proximal 
surface. The third is slightly deflected toward the center of the manus. 
The third, fourth, and fifth metacarpal bones diminish slightly in length 
in the order of the bones named. Occasionally the fourth is slightly 
shorter than the fifth. 


Habitat.— V. gryphus appears to be an abundant species in the north- 
ern and northeastern range of the United States and in the Missis- 
sippi Valley as far west as the ninety-eighth degree of longitude, but 
less abundant in the Middle and South Atlantic States. I have never 
collected it near Philadelphia. According to J. B. Tyrrell it is found 
in Canada east of the Rocky Mountains. The vespertilionine bats 
from northwestern British America and Alaska are of this species, 
modified, possibly, by breeding with northern forms of V.albescens. At 
least I can not otherwise determine them. See in this connection re- 
marks, p.-—. Pedomorphic varieties straggle as far north as Hud- 
son Bay. It appears to be a strictly pastoral species,t and is found 
aggregated in large numbers in caves in association with Adelonyc- 
teris fuscus, N. humeralis, and V. carolinensis. It is frequently mis- 
taken for the species last named. Sometimes it is found clinging 
together in clumps under the bark of decayed tree trunks. 


*The aoa of fhe omar nee of P the seis must be made by disseetton! The 
bones as usually prepared show none of the characters. The ulna ends ‘‘free”; that 
is to say, lies as a filament among the muscles of the forearm. 

tThe word “pastoral” is here used in contrast to “urbal.” It is not collected in 
houses either in town or country, but in trees and in caves, A 
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V. gryphus bears a close resemblance to V. albescens. The propor- 
tions in the main are the same. The thumb is of the same size in the 
two forms. The differences which obtain between the two species in 
the direction of the supralabial groove and the shape of the tragus 
are perhaps as trenchant as any. The region at which the species are 
collected appear to strengthen the contrasts; thus, the V. albescens of 
southern California are easily distinguished from the V. subulatus of 
New England and Canada, while the Texan examples are more diffi- 
cult to determine. It is likely that the species is primarily tropical, 
and in its subsequent movements to the north it underwent modifica- 
tions, one variety following the western northern and great plateau, 
and preserving most of the peculiarities of the type. Another variety 
follows the eastern path and ranges over the lower countries east and 
north of the Mississippi River. In Texas the two have scarcely sep- 
arated. Material is wanting to prove the difference which may exist 
between the forms between eastern and western Texas. From the 
difference in altitude between the coastwise lands of the east and the 
plateau lands of the west variations in Vespertilio of the kind indi- 
cated might be expected to exist. 

I have not been successful in detecting secondary sexual characters 
in V.gryphus. Little is known of the characters of the young (i. e., 
with milk dentition) of this species. The fur of the venter is paler 
and more yellow than in the adult. While the postealearal lobe is 
almost absent, the metacarpal bones are relatively short and of a uni- 
form length. The antibrachial membrane is less firmly bound down 
to the distal end of the forearm than is the case in the adult. The 
outlines of the legs are not sharply defined. 


Measurements. 


[U.S. N. M. 11320, Bayfield, Wis. ] 


Millimeters. 

Head and body (from crown of head to base of tail)......................---- 1 
CUE OLTs OLE ATID ee eee eee ee oie RSet te erica ne eo ee ee ee eee Coen ene 1 
He oM gO tet OL CALM Eee Ants cee efoee, teee oo aioe eee teen Ch ine been 54 
First digit: 

PBN SoM OnsaTsh MetsCarpal Mone 4. 2 - 2c- soc 5 25s kee cies ew apne sims od 1 

Ger CUE tagp licy] ha Os eat eee ee ee an ets cats aA REMY OB 4 of 6 
Second digit: 

engin Onspeona metacarpal bone. .-.-...-.-.-). .s-a-4 s---<2 wo 2s Gane ee 27 

eri Hae eCPM AT Kets 4 oe Ber es ee Se ronald 14 
Third digit: 

Epi omunrannoncarpal bone: -.:..-.2--:s--% <<:2-b- «e-ees week - 20.2% 39 

GE GOMES UBIS HY ATURE NS oP a es ae nc Sic ates peli s coe cee ance ees 11 

Sera ormmetee ONIMn WIATER22= Ss. = 2 te cs ke pwn nce c cade case cunt 9 
Fourth digit: 

Lenpibor tonrshimetacarpal boo... ....2....-.......--.--.---sees eeeese 39 

Merah cota ICS anne eee ooh Ses Lo aoe alee a cece 8 


Les CLOW ei 1k 7 
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Measurements—Continued. 


Fifth digit: Milometers. 
Length of fifth metacarpal bone. .---------+<------.c--s6" ote one ero re 39 
Léngth of first phalanx. 25 55.7s252250--an sister a 8 
Length of second phalanx. c2cc-8- 2-22 t ee eer ee ag eae ee 6 

Length of head: -.:-.-----m- «<2-a7//paspy Mae Tea 16 

Height of eat.-2<--24---0-25-< 4225-75" c7 72" as pe 13 

Height of tragus-----!2----2-----ca---7-- "a a a 9 

Tidhorh ot thigh fe beset! I See Pere ee reer oe 12 

Tuenertlved dain eee tse oR Teast ser totais gener mene nee 16 

Lenmthiot foots soft<a2-4i <a: sper danas see 9 

Length of dail on ---22+-++-3-725:-727 seF nee eae 35 


Measurements from first edition of Monograph. 


































































= From tip Length apr By | | 
Current ||} Length |Length of Length = Length of Height Height of p, 
number. of edie to of tail. fore: irm. | of tibia. long est thumb. | of ear. tragus. Expanse. 
ail. finger. | | | 
= 
Inches. | Inches. | Inches. Inches. | Inches. | Inches. | Inches. | Inches. | Inches. 
5382 1.6 14 1.4 0. 74 2.1 0.3 Orie ral 0.6 9.0 
5384 1.6 1.4 1.4 0. T4 2.3 0.3 0.7 | 0.3 9.0 
5346 1.6 1.4 1.4 0.74 2.2 0.3 Ost oe 0.3 9.0 
1.8 1.4% 1.4 0.7 2.3 0.3 0. 64 0.3 9.0 
5385 1.6 1.5 1.3 0. 43 2 0. 23 0.7 0.3 8.0 
5370 1.6 1.4 1.2% 0.43 pegt le anoss 0.74 0.3 9.0 
5393 156 1.5 1.44 0.5 2.3 0.3 0.7 0.3 9.0 
5352 1.10 1.8 1.6 0.54 2.4 0.3 0.7 0.4 9.2 
List of specimens 
‘ No of 
z speci. Locality. Presented by— a, | Collection. 
jens. 
eS vs 
| 
5384 1 Nova Scotia ----------------| Dr. Gilpin ..-.-------------- Alcoholic. U.S.Nat.Mus 
5370 1 Brunswick, Me..----------- | A.S. Packard....-----------|---- doe-a-= || & Do: 
5385 | 1 Elizabethtown, N. Y-------- Gum Baird) ise s ete ar ell oe dozens Do. 
5385 1 Phillipsburg, Pacers A. Brakeley .---------------|-->- dosse- Do. 
5382 1 Bradford, os a eet aeons C. C. Martin -.----.---------|---- dose Do. 
5381 1 Meadville, Pa.-.------------- J.¥. Thickstun. ...---------|---- doe-=-> Do. 
7196 1 Beaufort, s. re Eee eeemitemamie | Dr. Hes One eee eee Dn yeeeeee Do 
7197 ie) a leeeeee CO) see ces Seen e eet | Be Olen soe ee cesses Caan tr @Ojo: === Do. 
3721 1 Michipico, Lake Superior... | C. A. GTubbard eters meas ee IO see =r Do. 
5355 1 Portage, Lake Superior. ---- | B, A. Hoopes .-------------- Alcoholic - Do. 
Upper Mississippi River, 
5351 1 Winoiss -s.-- =e == - - | R. Kennicott.---------------[---" G0 2:2 Do. 
5312 1 Racine, Wis ---------------- | Dr. P. R. Hoy ----------:----|-=<5 38 EhO5¢ Do. 
5500 i Gross Island, Michigan -. -) CoBOK Sone eee a ee ene Do. 
5318 esac ON Beta eee ae cease tee ess Onn eoe eee oe etter Ae anole Do 
5338 1 Detroit, Mich.-.-.----------- Capt. Gunnison. .-----------]---- doeen=- Do. 
5391 1 Brookville, Ind..----------- Dr. R. Haymond .-----------|---- do .---- Do. 
5348 1 Southern Illinois -----------| R. Kennicott...-.----------- (eed Oeeeae Do. 
5346 2 St. Louis, O_=-=----------- Dr. Engelmann ------------- Sama Oe Sears Do. 
5362 1 Sonora, N. Mex ------------- Ar thar SGhottae: see ae eee eae (WQenao- Do. 
5435 | esac. WON eee eee eee = Jo, Glariee-e-eeeeo-=-- 5." aves =e Do. 
5432 1 | (2) | (?) eee eer Do. 
5503 1 (2) | (?) Statdos-e Do. 
5441 1 | Soriora: NE Mex «eee ees Pg Ela ees eee se tee |S adoweeee Do. 


| id 5 ; ue | 
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2. Vespertilio albescens Geoft. 

Vespertilio albescens Geoft., Annales du Mus., 1805, vim, 204; Temminck, Monog. 
Mammifeéres, 1840, 11, 244; Peters, MB. Akad. Berlin, 1866, 19; Dobson, Cat. Chi- 
rop. Brit. Mus., 1878, 326; Alston, Biol. Centrali-Amer., Mam., 1879-1882, 24. 

Vespertilio brasiliensis Spix, Simiarum et Vespertilionum Brasiliensium species nove, 
1823, 63, tab. XXXVI, fig. 8. 

Vespertilio leucogaster Wied., Beitriig. Naturgesch. Brasil., 1825, 11, 271. 

Vespertilio nubilis Wagner, Schreb. Saiigeth., Suppl. 1844, 1, 534. * 

Diagnosis.—A white ring of fur across the space between the angles 
of the lower jaw conspicuous in alcoholic specimens. Auricle trans- 
lucent, plicee usually present, but do not extend to the outer margin; 
the dorsal aborescent lines infrequently present. The tip of the tragus 
is never acuminate; the convex basal half often ends abruptly and is 
followed by a narrower terminal portion; the basal notch is defined by 
the convex portion and the external basal lobe; the external basal lobe 
is not antiflexed. The face is scarcely swollen. The forearm measures 
from 314™™ to 46™" long. The facial clump of glands is narrowed post- 
eriorly; the supralabial groove does not extend to the mouth. 

V. albescens, in its larger phase, closely resembles V. gryphus, from 
which it can be distinguished by the shape of the tragus and the shape 
of the clump of supralabial glands. When dwarfed, V. albescens closely 
resembles V. nitidus, from which it may be distinguished by the 
greater size of the thumb and foot. The membranes vary in color from 
bluish translucent black to dense opaque black. The anterior surface 
of the interfemoral membrane often whiter, that is to say, retains an 
appearance as though it were washed over with a milky fluid. 

Vespertilio albescens, as seen by reference to the original description 
(see Appendix), was so named from the white color of the tips of the 
hair on the under surface of the body, a style of coloration in no wise pe 
culiar, The general appearance of the pelage must have been somber, 
since the fur of the back is described as black, and that of the inferior 
parts obscure brown. As in the case with other original descriptions, 
it would be impossible, without examination of the type, to distinguish 
this bat from others in the fauna, and we are compelled to rely upon 
personal authority. Peters (M. B. Akad. Berlin, 1866, p. 19) rehabili- 
tated V. albescens, but did not give a new diagnosis. He was content 
to point out the fact that V.leucogaster, Wied., and V. nubilis, Wagner, 
were the same as this species. Peters has been followed by Dobson, 
Alston, and J. A. Allen. The author last named extended its range 
from South America and Guatemala to Mexico. 

Vespertilio brasiliensis, Spix, is described in terms similar to those of V. 
albescens, with the marked exception that the fur of the under surface 
of the body is black. But in a figure which accompanies the descrip- 
tion, the color is of the same shade as iscommonly seen in V. albescens. 
So far as the figure is concerned, no one would hesitate long in assign- 

* The last two names are here included on the authority of Peters, who has exam- 
ined the types. 7 
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ing Spix’s form to the same species as Geoffroy’s. I have examined 
specimens of V. albescens in the National Museum which have been re- 
ceived from the British Museum, and assumably are the same as those 
named by Dobson, that Lam of the opinion that since in America no bat 
is known in which the fur of the under surface is black, that V. brasili- 
ensis is the same as V. albescens. 

It is important to ascertain the places of variation in this obscure 
species and a few notes on individuals are herewith appended. In No. 
29840, Keeler County, Calif., collection of Agricultural Department, the 
foot presented the extreme measurement of 10"™ while the forearm was 
35"", the length of the head and body 45™, and the tail 36". Yet with 
these dimensions the thumb was 5™™ long only, and the postcalearal 
lobe was absent. Of the phalanges of the manus those of the second 
row were scarcely shorter than those of the first, the greatest dispropor- 
tion being noticed in the fifth digit when the lengths were as 5™™ to 5™™, 
In No. 29855, Old Fort Tejon, Calif., ibid., the individual was smaller, 
The forearm was 32" long, the foot 84™™. The head and body was 39™™ 
long, the tail 36™", the thumb remaining the same, viz,5"™. There was 
no postealearal lobe. The differences in the relative lengths of the 
digits were greater than in No. 29840, in the third digit being 10™™ to 
84>™, in the fourth 8"™ to 6™, and in the fifth 8™™ to 4™™, In No. 
27974, 6 Colorado River, Nevada, ibid., the forearm was 314™™ long, 
the foot 8", the thumb 5™™, the head and body 38", the tail 29™™; 
while the phalanges of the third and fourth were equal, in the fifth the 
proportions were as 63™™ to 44™™. 

If these proportions were constant, specific distinctions could easily 
be drawn. But unfortunately they are not so, and no two individuals 
will be found to conform to any diagnosis for specific characters which 
I have endeavored to frame. The auricle varied in detail on the outer 
border, especially as to the width of the first scallop and the tip. Pe- 
culiarities probably obtain according to altitude, character of food, 
degree of humidity in the atmosphere, etc. In No. 28972, Lone Pine, 
Calif., collection of Agricultural Department, the proportion of the tail 
to the body was as 32"™ to 39™™, a great contrast to the foregoing phase. 
In No. 31569, San Emigdio, Calif., ibid, the membranes and ears were 
black. The forearm was 363", being the greatest length of any indi- 
vidual examined in the United States (one specimen from Mexico meas- 
ured 41™™"), The thumb was remarkably small, being 45™™, while the foot 
was 83™™, The length of the body was 49™™ and that of the tail 48™™, 
thus being ample. The phalanges were subequal excepting thoseof the 
fifth digit, where the values were as 9"™™ to6™™, This variety is too large 
for the type of V. melanorhinus. Ititlike V. albescens in having bluish 
translucent wings as in the diagnosis, but differing in the presence of 
large yet delicate frame and in greater deposition of pigment. Some 
of the black phases are noted as being found in growths of juniper. 
Is it possible that it is a mountain variety and that V. evotis isa phase 





. 
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of the same? Alston (Biol. Centrali-Amer. Mam., p. 25) extends the 
range of V. lucifugus to Brazil and states that a specimen inthe British 
Museum is so labeled. According to the views expressed concerning 
V. lucifugus under the head of V. gryphus, the lucifugan phase is a 
pedomorphic form. It is probable therefore that V. albescens has a 
pedomorphic form which can not be distinguished from the same form 
of the closely allied species V. gryphus. Ihave seen no such form, how- 
ever, in collections made in the United States. 

In the first edition of the Monograph, p. 56, I assign V. lucifugus a 
distribution as far south as the isthmus of Panama. I now believe 
that the Neotropical forms simulating V. gryphus lucifugus are exaimn- 
ples of pedomorphism in V. albescens. OC. H. Merriam identifies V. 
lucifugus (three specimens) in collections from Little Spring, at the 
north foot of San Francisco Mountain, Arizona. 


Var (a).—Vespertilio albescens evotis (H. Allen). 


Vespertilio evotis H. Allen, Monog. Bats N. A., 1864; Dobson, Cat. Chirop. Brit. 
Mus., 1878, 324; J. A. Allen. Bull. Am. Mus. Nat. Hist., 1893, v, 202; Merriam, 
Mammals of San Francisco Mt. Region, N. A. Fauna, No. 3, August, 1890, 46; Alston, 
Biol. Centrali-Amer., Mam, 1879-82, 1. 


Description—Head rather small; face pointed, moderately whiskered, 
snout produced, ears large, high, erect, oval, not turning outiwardly, 
long, subacumite, slightly diverging tragus; thumb slender; foot of 
moderate size; ample interfemoral membrane; last joint of tail exsert. 
The membranes are of a light brown color, tending in some to a darker 
hue. Hair long and soft, plumbeous at base behind, with light brown 
tips inclined to yellowish toward the head. The fur in front is dark 
maroon or black at base, with whitish tips. The basal third of the ear 
is covered with hair at base; at the base of the interfemoral membrane 
behind a tuft of hair is seen. In two specimens the fur had a darker 
tinge, the tips behind being dark olive-brown, the base being black. 
This variety has the largest ear of any of the American species of Ves- 
pertilio. 

The above description is copied (with the substitution of the word 
“variety” for species”) from the first edition of the Monograph, page 
48. 

Herein is embraced a group of forms which find expression in the 
highlands of Montana, Washington, Colorado, and Arizona, though 
sparsely found in California. 

The auricle is large, ordinarily coérdinated with long, straight, slen- 
der tragus, though this is not constant; posterior border of the ear not 
emarginated; the membranes are almost always black; the foot is 
small; the tip of tail, as a rule, is moderately exsert; postealcaral lobe 
often present; pigment in the second digital interspace is occasionally 
absent, 
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List of specimens examined. 


SS eee 


ie 
| Number 


Catalogue number. of speci-, Sex. Locality. Collection. 
| mens. | 
age ae Pe Steen nena | eae aera ee U.S. National Museum. 
41192. ...-------=-- | 1 Fort Union, Dak --.------------- Do. 
BO le ete stam ae | 1 | Teast of Colville, — ------------ Do. 
S914: - 222. = seo | al AniZODS 2 -S225-6eese= soe Do. 
a1 Sone eee Pare 1 Easton, Wash ------------------- | Department Agriculture De- 


posit, U.S. National Museum. 


TROSS esse eis ie 1 San Francisco Mountain, Arizona- U.S. National Museum. 





98958. ------------- 1 Owens Lake, California---------- Do 

99090. ------------- | Ape Inyo Mountains, California. - - --- Do. 

30302. ------------- 1 | San Joaquin River, California - -- Do. 

90897. ----<-------- 1 Old Fort ‘Yejon, Calif. ----------- Do. - 

93034. 1.----=-"--= a) Pahranagat Valley, Nevada -.--- Do. 
BOWE. eee | Belmont, Calif =5--3=------= 255" California Academy of Science. 
BO eae cea a Lassen County, Calif ------------ Do. 
BAe ae ee istel< aii Lake Tahoe, Nevada .----------- Do. 





All of the above exhibit the white transverse line between the angles 
of the jaw, which has been accepted as a character of V. albescens. 

No. 29827 has a fringe of hair on the free border of the interfemoral 
membrane. Say describes his V. subulatus (see Appendix) as being 
similarly adorned. This is given by Dobson (L.. €.) Ds, 320;; 380008 
of the characters of V. levis Is. Geoftrey (1824) from Uruguay. In 
311890 4, from Easton, Wash., the forearm measured 33", the thumb 
5mm, the foot 8™", tibia 17™™, ear 16"™ in height, tragus 83°", tail 40"™. 
The phalanges of the third finger were equal, namely, Jim; those of 
the fourth subequal, namely, as 8"™ for first and 9»™ for second, and 
those of the fifth still further subequal, being gum for the first and 
64e™ for the second. The post-calcaral and apici-calearal lobes are 
absent and tip of tail not exsert. Ears and membranes intensely black. 
The shape of the ears (other than in length and color, and the general form 
of the interfemoral membrane) are quite as in V. gryphus. The colora- 
tion, especially of the front of the neck and the tragus are as in V. 
albescens. Is the variety modified by descent from the north and 
properly belongs to the eastern phase of Vespertilio, or has it come 
more directly from the south through V. albescens? I have accepted 
the latter hypothesis. ; 

In four specimens of Vespertilio from San Francisco Mountain, Ariz- 
ona, the United States Department of Agriculture, one No. 18693 ¢ , 
adult, the forearm is 37™™, ears 19™™ high, thumb 6™", tibia 17"™, foot 8™™, 
tail 33°™, head and body 34™™; two had no post-calearal or apici-calcaral 
lobes, yet had exsert tail to the distance of 2™™, and is named V. albescens 
evotis, while the other three, all adult females, were much alike in propor- 
tion of ears, thumb, feet, and forearm, and all were of the smaller ear form. 
One had post-calearal lobes and scarcely any exserted tip to the tail; 
one, post-cal ‘aral distinct lobes and distinctly exsert tip, while the 
third had no lobes, yet with distinct tip. Here V. albescens evotis is 
found in the same locality with the inelanic form of V. albescens. 

In No. 31189 ¢ , Easton, Wash., the thumb is 6™™, strongly hooked ; 





A MONOGRAPH OF THE BATS OF NORTH AMERICA. 91 


the forearm 33", the tibia 174™™, the foot 7™, the head and body 
41", and the tail 59"". The central incisor strongly inclined inward, 
lateral giving the appearance of diverging incisors. Lars scarcely 
emarginate, external basal lobe higher than broad, membranes black, 
space beneath lower jaw not white. This is the typical V. evotis of 
the monograph. It would certainly be a distinct valid species if the 
southern forms did not show tendencies toward V. albescens. 


Var. ()). Vespertilio albescens melanorhinus (Merriam). 


Vespertilio melanorhinus Merriam, N. A. Fauna, No. 3, 1890, 46. 

The following is an abridgment of the original description of V. 
melanorhinus: 

Glandular prominence between eyes and nose inconspicuous; tail a 
little longer than head and body, the extreme tip projecting, ears 
shorter than head, shallow external emargination; tragus long and 
slender, directed forward and outward; convex at lower two-thirds, 
and then rapidly becomes narrower, and is sinuate and slightly con- 
cave on upper third. Thumb about half as long as the foot. Foot 
medium. Interfemoral membrane furred above to a little beyond the 
middle of tibia; postcalcaral lobe small but distinet; upper part uni- 
form, dull golden brown, except the lips and face below and in joint of 
eyes, which parts are abruptly black; under part paler, palest pos- 
teriorly. Ears, face, and membranes black; underfur everywhere 
blackish, allied to V. ciliolabrum, from which it differs in having shorter 
ears and longer legs and tail, as well as in color. 

No. 18684, ¢, San Francisco Mountain, Arizona, forearm, 31; 
thumb, 4™™; foot,6™™; head and body, 41™™; tail, 41™™; tip delicate, 
scarcely exsert. 

The following embraces a study of the type of V. melanorhinus: 


Millimeters. 
TS Upphtl an xe EMEN CIO be epee = ete ose are Bisse alee ends Gelsticetist we spee ese 10} 
ECOnGep kal amxr bea Orbis: amenity eis eit ins = eaaeieicieecnisies ese Soeisce ee eee 104 
PURERtep aL ATS LOUEU HT CU CUb Ie ee oem sce oe Mee Kohas ooh ecisseeecels sScee ae ceebes 8 
DECONMa pia Larix TOURU MGC Olt t= esate MSS eects ne Sepsis oh race siaain saiiecteseiste cee 8 
IPRS POTS TAD OGL “aT eee ae el ts eee AO eee re ee ee ee ee 8 
SECOMC Se unmemt nt RCO Tbe me eye oe ie <a mn ae ert SLA Som sl akwk osidee eSeis 6 


Basal, half of auricle furred. Basal, three-fourths of fur above deep 
black; apical fourth, bright shiny golden brown. The interfemoral 
membrane thickly furred to knees and sparsely so almost to ankles. The 
proportions of basal black diminishes toward the rump, but the hair 
even on the interfemoral is obscurely bicolored. Basal, three-fourths 
below black; apical, fourth white with a slight mixture of a tawny 
shade. The interfemoral membrane clothed nearly to the knee with 
the same character of hair as on the neck, chest, and abdomen; but the 
basal proportion of black diminishes in proportion. Under surface of 
lower jaw not white. The prepuce blackish. 
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In specimen Nos. 29809 and 29810, Walker Pass, California, collection 
of Agricultural Department, the space under the lower jaw was black; 
the forearm measured 37", the head and body, 45™; the tail, 44"; the 
thumb, 5™™; the foot, 7™™. 


Millimeters. 
Eirstiphalanx of the thinddwouby cass ae ie ein a enice aie aasee nema ne ences 12 
Second phalanx of the third’ dice sees seat ese ae eee eee 12 
First phalanx of the fourthidieit — 222-2 e te. os 3 pe ees ee ee ee ee eee 94 
Second phalanx ofthe fourthidigit; ose se sees a see eee eee ee 94 
First phalanxof the fifth dieit 2-2. 2 s- ss es oes oe oa Se oe oe ee ee eee eee 84 
Second phalanx of the fifth igh 2 ooo eee sae ee as ora eee ere ee ere 6 


V. albescens melanorhinus is essentially the same as the nelanic form of 
V. albescens, excepting that the tips of the hair of the under surface of the 
body are whiter than is the rule with this species and the tragus is more 
than usually crenulated, and two of the situations are exceptionally deep 
near the basal part of the outer border. That the hair is disposed to 
be white on the under surface of the body is suggested by the names 
albescens and leugogaster. In a bat otherwise black, this contrast of 
color is striking. 


Var. (c). Vespertilio albescens velifer (J. A. Allen). 


Dr. J. A. Allen (Bull. Am. Mus. Nat. Hist., No. 1, p. 177,18) has 
described a species of Vespertilio from Mexico, which he believes to 
unite the characters of V. albescens and V. subulatus (=V.gryphus). I 
have examined the skins upon which this diagnosis has been made and 
believe the form to be a variety of V. albescens. The following is the 
text of Dr. Allen’s description: 


Vespertilio velifer, sp. nov. 


Size of V. albescens, with nearly the coloration of V. nitidus and the ears of V. sub- 
ulatus. 

Above basal two-thirds of the fur blackish, passing into dark broccoli brown at 
the surface; below much paler, the surface pale buffy gray. Pelage full and soft, 
extending on the membranes about as in J’. lucifugus. Ears of medium size, similar 
in general form to those of V. subulatus, but rather narrower and more attenuate at 
the tip, the upper posterior third distinctly hollowed, the lower third abrubtly much 
expanded; tragus long, rather narrow, fully or rather morethan half the length of 
the ear, the front border nearly straight, the posterior border slightly rounded as 
far as a little beyond the middle, then sloping gradually to the rather narrow, but 
rounded tip, with a distinct notch opposite the anterior base. 

Wings from the base of the toes; caleaneum strongly developed, feet large; thumb 
short, stout, with a rather thick claw; tip of last candal vertebra free. 

Length of head and body (measurements from dry skin), 44™™; tail, 33™™; ear, 
from base of inner margin, 14™™; tragzus, 9™™; forearm, 42™™; thumb, 8™™; third 
finger (metacarpal, 38™™; first phalanx, 18™™; second phalanx, 12™™; third phalanx, 
10™™), 73™™; tibia, 17™™; foot, 11™™. 

Skull broad, rather short; basilar length, 14™™; total length, 16™™; greatest width, 
10.5™™; lower jaw (front border to condyle), 13™™. First upper premolar about 
twice the size of the second, both placed on the inner border of the tooth row. 

Type, 2696, ad., Sta. Cruz del Valle, Guadalajara, Jalisco, September 7, 1889, Dr. 
A. C. Buller. 
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Three specimens, one male and two females, and six additional skulls, Sta, Cruz 
del Valle, Guadalajara, Jalisco, September 7 and 8, 1889. 

These specimens agree very closely in size and coloration and in all other charac- 
ters, and represent an apparently new species, quite different from any heretofore de- 
scribed. Its large size readily distinguishes it from any other known Mexican or 
North American species of the genus, except J. albescens Geoftroy, which it appears 
to equal in size, while differing from it almost as widely as possible in coloration, 
and also greatly in the size and form of the ear and in the very differently shaped 
tragus. Fortunately a Maximilian specimen of J. leucogaster Wied., a species cur- 
rently synonymized with J. albescens (see Dobson, Cat. Chirop., pp. 326, 327), in the 
American Museum, enables me to make a direct comparison of V. albescens with the 
present species. 

I have received a bat from Mr. G. 8S. Miller, jr., who obtained it from 
Dalyura, Cal., which answers so closely to V. albescens velifer (J. A. 
Allen) as to be at least a variety of this subspecies. The free margin 
of the interfemoral membrane from the calears to the tip of the tail is 
conspicuously fimbriated. The fur above is of a light tawny brown of 
the same shade as is met with in many Californian specimens of Ade- 
lonycteris fuscus. The under surface is tipped with white throughout, 
after a manner precisely the same as in V. albescens. The basal parts 
of the fur both above and below is intensely black. 


Var. (d) Vespertilio albescens affinis (H. Allen). 


Under the name of Vespertilio affinis in the Monograph of 1864 (p, 
03) I describe an immature bat as follows: 


V. affinis.—Head moderate, slightly depressed; face hairy; ears rather small, inner 
border convex, outer border concave. Tragus is subulate, about half as high as the 
ear, straight oninternal side, diverging on the external. Lip whiskered. Body 
robust. Feet long and slender; a few curved hairs at the base of the nails; wing 
membrane, attached midway to base of toes. Interfemoral membrane rather small; 
a little lobe at the termination of the calcaneum; point of tail exserted. Thumb 
rather large. Wing membranes dark brown, but thin. 

Fur thicker behind than before and extending a slight distance on the inter- 
femoral membrane. Color lustrous light chestnut brown above; the same color of 
a lighter shade, inclining to yellowish below. The base of the fur above and below 
is of a delicate fawn brown. 

The dentition is the same as in J. evotis, the incisors being the same length, the 
laterals bicuspid. 

V.affinis resembles S. georgianus ( Vesperugo) in being about the same size and in the 
fur and membranes presenting the same general appearance. It differs from that 
species in having the ear more emarginated on the outer border; the tragus not blunt, 
nor so wide proportionately ; the face more hairy and not so depressed; the reddish hue 
of the hair more decided; the fur thicker and less wavy. The dentition differs in there 


: 6 ; oe) = : : ; 
being 6 molars, instead of -. V. affinis has also a narrower interfemoral mem- 
5 


brane and a marked calcareal lobe. On the dorsum the basal third of fur chestnut 
brown, apical half two-thirds lighter brown. The venter basal third deep brown 
(quite a different shade than that of the dorsum), while the tips are of a light gray, 
verging to white. The membranes from the tarsus. The coloration and the attach- 
ment of the wing inembrane to the foot distinguish this variety. For the standard 
which existed for species at the time it was described, warranted its being placed 
under a separate heading from V, subulatus. It is immature, 
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This variation differs markedly in coloration from any bat of the 
genus in the fauna. This alone should retain the form. It holds rela- 
tively the same position as the preceding variation and V. nitidus 
longicrus. 


3. Vespertilio nitidus H. Allen. The Californian Bat. (Plate x11). 


Vespertilio nitidus H, Allen, Proc. Acad. Nat. Sci. Phila., 1862, 247: Monog. Bats N. 
A., 1864, 60; Dobson. Cat. Chirop. Brit. Mus., 1878, 318; Alston, Biol. Centrali- 
Amer. Mam., 1879-1882, 24. 

Vespertilio agilis H, Allen, Proc. Acad. Nat. Sci. Phila., 1866, 279. 

Vespertilio volans H. Allen, Proc. Acad. Nat. Sei. Phila., 1866, 279. 

Vespertilio californicus (?), Bachman, Journ. Acad, Nat. Sci., Phila., 1842, 280; Peale, 
U. S. Explor. Exped. (Mam.), 1858, 3. 

Diagnosis.—Kars much as in V. gryphus; the first scallop equals in 
length the external border and tip; the external basal lobe tends to be 
higher than broad; the outer border of the tapering tragus convex at 
lower half disposed to be crenulated, the outer and inner border never 
forming the sides of an isosceles triangle. Tail ample, convex on lower 
margin. Tail subtriangular or obovate below the level of the ankles 
and the tip exsert only in the pedomorphic forms. The first metacar- 
pal bone parallel to the second.* 

It is a question whether V. californicus Bachman (vide Appendix) 
should be accepted as a name for this species. I have concluded that 
the description does not sufficiently identify it. It is simply known to 
have been a western bat (for the word californicus need not necessarily 
have meant in 1842 the State of California as now restricted) having 
vespertilionine features as shown in the “‘ sharp nose” and ‘linear at- 
tenuated tragus.” The “light yellowish-brown” fur suggests that it 
may be the same as V. nitidus macropus. Since the type specimen is 
lost I have thought best not to attempt to rehabilitate this species. 

Description—Dorsum light or dark chestnut brown with individual 
variations of olive brown, tawny, or gray colors. The base of the hair 
is of a deep black except at the rump where it is unicolored. The 
sparse hair on the back of the interfemoral membrane usually extends 
as far as the level of the feet; it is occasionally confined to the region of 
the basal third of the tail. The under surface of the body is of a lighter 
shade of brown than the dorsum, The gray tints gradually increase 
from above downward and are conspicously developed at the pubis in 
some specimens. In the most marked examples of this tendeney it 


*Alston (Biol. Centrali-Amer., 1879-1882, 24) gives the following differential diag- 
nosis between V. nitidus, V. nigricans, and V. lucifugus. 

V. nitidus.—Ears as long as head; muzzle slender, pointed; thumb shorter than 
foot, which is small; tail wholly included in membrane. Forearm 1,20’. Fur red- 
dish brown above; reddish gray beneath. 

V.nigricans.—Ears shorter than head; muzzle obtuse; thumb) as long as foot. Fore- 
arm 1’, 30’. Fur sooty rust-color. 

V. lucifugus.—Ears as long as head, Forearm 1,’ 40,/" Fur olive-brown, grayish 
below, 





Fig. 
FIG. 


Fig. 3 


FIG. 
Fig. 
FIG. 
FIG. 
FIG. 
FIG. 


tle 


—| 


8. 


a: 


EXPLANATION OF PLATE XII. 


Front view of head of Vespertilio nitidus. 

Side view of same. 

View of tragus and inner side of auricle. 
Front view of head of Vespertilio nitidus evotis. 
Side view of same. 

Wing membrane of Jespertilio nitidus. 

Tail and interfemoral membrane. 

The skull seen from above of same. X 2. 


The skull and lower jaw seen from the side of same. X 2. 


Fig. 10. A variant form of skull of same. x 2. 
Fig. 11. The skull of Vespertilio nitidus ciliolabrum. xX 2. 
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1, 2, 3, 6, 7, 8, 9, VESPERTILIO NITIDUS. 
10. VESPERTILIO NITIDUS, VARIETY. 


4,5. VESPERTILIO NITIDUS- EVOTIS. 
11. VESPERTILIO NITIDUS CILIOLABRUM. 
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is less decided than in V. albescens. The gray color is also quite com- 
monly seen at the space beneath the lower jaw as far back as the oral 
angles. 

A seattered growth of gray hair occupies the ventral aspect of the 
wing membrane at its upper half from the body to near theelbow. The 
membranes are ample. The caudal series of vertebra from the rump 
to the ankle one-third the distance from the ankle to the non-exsert tip. 
Postealearal lobe as a rule well developed and supported by a rod de- 
rived from the calear. The length of the forearm ranges from 29™™ to 
gots 

Variations—The variations of V.nitidus arenumerous. Theyembrace 
changes in color of the fur, ear, membranes, and the proportions of the 
thumb, feet, legs, and forearm. Pedomorphic variation is extremely 
common. Before definite conclusions can be reached as to the limita- 
tions of the group elaborate study of more extensive material will be 
necessary. 

The species of such distinguished writers as Dr. C. Hart Merriam 
and Mr. F. W. True can not be lightly put aside, and I am far from be- 
lieving that the form V. ciliolabrum and V. longicrus are not additions 
to our knowledge. I place their descriptions, therefore, not in the Ap- 
pendix, but in the text under V. nitidus where they find their proper 
place as subspecies or as members of groups otherwise aberrant, but 
not well known. 

The specimens of V. nitidus from Mexico are of a reddish color on 
the dorsum. The foot, thumb, and tail asin California specimens. The 
length of the forearm is 28"™ to 29"; the head is two and one-half to 
three times as long as the foot; the tip of the tail is, as arule, not exsert, 
the interfemoral membrane is ample. Ina specimen from Jalisco, Mex- 
ico (American Museum of Natural History), the colors are everywhere 
darker; so dark, indeed, that at first sight it might be taken for a dis- 
tinct form. Specimens from California are of four varieties of colora- 
tion on the dorsum, the chestnut, the olive, the tawny, and the gray; 
and are thus arranged in the order of the frequency of the several 
kinds. The tawny and gray areinfrequently seen. Darker shades are 
apt to prevail toward the northern range of the Pacific slope. 

Oregon and British Columbia have a nitidian bat not found else- 
where, viz, one in which the basal black of the hairis of a brown shade 
instead of black, and is thus not in so great contrast with the color of 
the tip as is the case with the southern specimens. The forearm is 
3L"™ to 86™™ long; the head one and one-half times to twice as long as 
the foot; the tip of the tail is exsert, the thumb measuring from 4™™ 
EO OS 

In a series of four skins collected by Mr. C. P. Streator (Am. Mus.) 
the dorsum was without the deep basal black, and in its stead an ob- 
secure shade of deep fawn which passed gradually to the ash or sooty 
tip. The venter was much more gray than in the southern examples, 
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The foot was large, equally one-half the length of the head; the post- 
valcaral lobe was absent. The caudal series from rump to ankle 
a little less than one-half the distance from the ankle to the tip. The 
length of the forearm ranged from 30" to 33™™, This variety, there- 
fore, may be accepted as pedomorphic. Immature specimens from 
Alaska appear to be of this variety. The color of a specimen from 
Beaverton, Oregon, is dark olive-brown, quite asin Adelonycteris fuscus 
with lighter shades anteriorly. Those from British Columbia are much 
darker, verging from dark gray to brown-gray. 

Two specimens of V. nigricans, Nos. 3213 Panama and 4522 n.1. (Mus. 
Comp. Zo6l.), agree with the specimen from the American Museum 
of Natural History in having the foot 7™™ long. These do not materially 
differ from two specimens collected by Dr. Benjamin Sharp at Tobago, 
West Indies, in which the external basal lobe was broader than high, 
the fur black. I regret that the material at my disposal is not of a 
character which enables me to determine the precise relations obtain- 
ing between V. nigricans and V, nitidus. The vespertilionine bats of 
the west coast of the United States closely resemble V. nigricans. I 
am‘not sure but that V. nitidus must be accepted as a geographical 
variety of this South American form; practically there is no difference 
between the two varieties excepting the shape of the external basal 
lobe of the ear and the color of the hair of the dorsum, which is darkish 
gray to black in V. nigricans and reddish-brown in V. nitidus. 

In a melanic specimen 28950, collected by C. H. Merriam, at Panaca, 
Nevada, (Collection of Agricultural Department), the leg measured 12”, 
the forearm 37", the auricle 12”, the foot 7”, and the tragus 5", while 
the post-calearal lobe was large, and the tail exsert. These proportions 
are quite different from those of the average V. nitidus. 

In the dark sienna (almost black) brown of the back and the scarcely 
lighter shade of the same color of the chest and abdomen, a speciinen 
collected at Queen Charlotte Island, by Mr. J. H. Keen, and kindly 
sent me by Dr. C. H. Merriam, no trace of white color marked the space 
between the lower jaw. 

In No, 24223 6, Rosebury, Oregon (Collection of Agricultural De- 
partment), the same deep brown to black colors obtain. The tragus is 
semipyriform and of the height of the first scallop, which is conspicu- 
ously convex. Theinterfemoral membrane below the level of the ankles 
is triangular, with the tip of tail boldly exsert. The forearm is 32”, 
the thumb 5", the tibia 15", the foot 8", head and trunk 39", and the 
tail 32". The upper lateral incisor is not parallel to the central. The 
external basal lobe tends to be broader than high and the space be- 
neath the lower jaw, while less white than in the more southern ex- 
amples, was not of the same color as the rest of the fur on the under 
surface of the body. 

No. 24011 Blue Creek, Washington (Collection of Agricultural De- 
partment), closely resembles V. nitidus, but is of a uniform black color. 
The feet and interfemoral membrane are precisely as in the species 


. 
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named, but the thumb is larger and the external basal lobe a mere no- 
dule. 

V. agilis and V. volans which appear to be sufficiently distinct to war- 
rant placing them in varieties of V. nigricans.* V. yumanensis of the 
Monograph of 1864 is undoubtedly an immature specimen of the same 
species. All the varieties of V. nigricans exhibit a disposition for the 
upper portion of the tragus to be crenulated; this is marked in V. yu- 
manensis. In typical expressions V. nigricans from Brazil as well as 
the varieties from Peru (also described in the doubtful V. oxyotus, Pe- 
ters) exhibit crenulations; the character, however, can not be relied 
upon as distinctive, since individuals of V. gryphus from eastern locali- 
ties of the United States occasionally exhibit it. 

Skull and teeth as in V. gryphus, excepting that the crenulated cin- 
gulum of the maxillary lateral incisor is less well developed. 

Characters of immature specimens.—The colors of immature speci- 
mens, excepting the aberrant V. yumanensis, are more black on the 
dorsum than in the adult. The tips are obscurely and irregularly 
tipped with brown on the dorsum about in the same manner as the 
tips are silvery in L. noctivagans. On the venter the distribution of 
the gray tips is more uniform. The white color of the under parts of 
the jaw (seen also in V. albescens) is absent in the immature. In an 
individual 28" long no fur was seen on the upper parts of the head 
and trunk except over the neck where a patch of olive brown hair was 
seen. The sides of the neck were also sparsely covered with hair of the 
same color. The under parts were thinly covered with very short 
whitish hair. The upper third of the interfemoral membrane and all 
the thighs were rather thickly covered with coarse olive-brown hair. 
The tips of the fourth and fifth fingers were marked by a few minute 





*The varieties of V. nigricans embrace all forms which I describe.l in the proceed- 
ings of the Academy of Natural Science, of Philadelphia, in 1886 (Notes on the Ves- 
pertilionidx of Tropical America), containing the names of V. mundus, V. cincinnus, 
V. exiguus, V, obscurus, V. exilis and V. tenuidorsalis. I now look upon these provi- 
sionally described forms either as geographical or pedomorphic. The first four men- 
tioned, namely, V. mundus, V. exiguus and V. obscurus belong to the dark variety, 
while V. cincinnus resembles V. nigricans from the chestnut-red tints on the dorsal 
fur. V. exilis and V. tenwidorsalis again are of the V. nitidus type in the color of the 
dorsal fur. A due consideration of my statements in this paper would have clearly 
shown that these forms were never distinctly offered as species, but that they were 
submitted provisionally only under their separate names. It was hoped that the 
the descriptions might be appended without confusion to the available meager diag- 
noses of the South American species. My position in this matter has been misunder- 
stood. IfI had denoted these varieties by number, or any other arbitrary means, it 
would have been to my mind as significant as naming them. According to the method 
of the Nuttal Ornithological Club of naming geopraphical subspecies by trinomials 
some of these names may get be available in studies of V. nigricans and V. nitidus. 

The likelihood that tropical species of Vespertilio extend their range along the en- 
tire western coast makes it desirable to have exact knowledge of the South Ameri- 
can forms. With the exception of V. albescens (which is undoubtedly distinet from 
V. nigricans) I have no acquaintance with these species. V. polythrix and V, oxyotus 
are probably synonyms of V. nigricans. 
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hairs. In an example measuring 32™™ the parts were marked as above 
butin addition the entire dorsum was uniformly covered with short olive- 
brown hair. 

Habits.—Our knowledge of the habits of V. nitidus and its varieties 
is very scanty. As above stated I think it likely that when all the facts 
concerning this species and its associates are collected that it will be 
found thatit is very close to, if not identical with the forms now known 
as V. nigricans, V. chiloensis, etc. It is warrantable, therefore, under 
such an assumption to include all notes of the habits of these and of 
specific descriptions of individuals which may be shown to be synony- 
mous herewith. 

V. chiloensis in an islandic variety. Bats can readily take flight from 
the mainland to an island of greater distance than Chiloe (vide L. noc- 
tivigans and Atalapha cinerea). In commenting on the habits of V. chi- 
loensis Darwin says: ‘It is not, I believe, common, nor do the humid and 
impervious forests of that island (Chiloe) appear a congenial habitation 
for members of the family. It must, however, be observed that even in 
Tierra del Fuego, where the climate is still less hospitable, and where 
the number of insects is surprisingly small, I saw one of these animals 
on the wing.” The description and figure of V. chiloensis Waterhouse 
(Zodl. Voy. Beagle, Mammalia, 1838, 5) answers very well (except that 
it is without gray color of fur on the inferior surface of the body) to V. 
nigricans. Many specimens, which I have examined from California 
and Oregon, could not be, in the main, better described and delineated. 

The dark hues of V. chiloensis recall those of examples of V. nitidus 
which have been collected in Oregon. Is the humid character of this 
portion of the coast-wise range sufficient to account for the difference 
in coloration from the Californian varieties? It would appear to be 
true.that the lighter shades of brown and gray are associated with 
dry, hot plains and the darker hues with forests, especially when 
these cover high hills or humid mountains. Unfortunately nothing is 
said upon this subject by collectors. The nature of the food, so im- 
portant a factor in preserving coloration in mammals and birds, is also 
never vouchsafed. While we know in a general way that the species 
with its congeners are insectivorous, the kinds of insects selected is un- 
known. From the large numbers of immature forms (as compared with 
the adult) in the Merriam collection I assume that many were obtained 
either from caves or hollow trees. 

Melanie and pedomorphice forms of V. nitidus, as already remarked, 
are common. A careful examination of the materal recently collected 
by W. 8S. Bryant in Lower California, for the California Academy of 
Science, and by ©. Hart Merriam, for the Agricultural Department, has 
not resulted in bringing the confusion which exists in my mind respect- 
ing V. nitidus into order. In specimens collected from the State of 
Washington to the lower part of Lower California, the same disposition 
prevails, namely, to have a bat with a forearm ranging in length from 
30™ to 35™ in length; a small, delicate thumb not exceeding 3™ to 34™ in 
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length, and a long, delicate tail and nonexsert tip parts, which conform 
to V. nitidus (nob.), intermingling with other phases in which the 
thumb is much larger viz, 4™ to 5™, the tail small and more exsert, 
while the general size of the individual is much the same, that is to 
say, not indicative of any distinctive peculiarities in size. 


Measurements. 


Millimeters. 

Head and body from crown of head to base of tail........-...---..----.------ 
Paper eee UL e ete ee eee! ona Se ee olay aiam ia ie) ciate ania) folsom Ss =e yaaa sim Se Sse 6 
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First digit: 

erie Oe aie MnO UAC ALA OEE oe cis celia nate ae el i = 21 

PRR ees mae ES ae EN AN a1 oe ee tet la oe 14 
Second digit: 

ieapin of second. mobacarpal, WONe Vs.~: —-2- Se. elec oe seen ones =o eae 25 

ane POs tents aans) jess Sensis =e cla poh 2 no hans a Seine = == === 14 
Third digit: 

Meno phot thindemetacanrpalmpONGer sceser ss sees coe Soin seinem a aces 25 

iRise ene ES Opp eh ND Newer ere an terete cle eral siate = a Saco Soe = coe ore alm 9 

ete Ge secOnes piaiaiWx, fo tno oe os oes eee ee Sas ae cies 22 onesie ve 10 
Fourth digit: 

enotnotstourth metacarpal bonene-— 2 o--ce ca. =i -c2--sJees> == oss 25 

Meee Ogres PE elms aaa eae ont Sar ainie Cs eS ao'a woe 5 sapee sees a 

PCH PECs PUCORE PN AWN ook vette. s iS ors 25 Sew een ota Se ct eww ee se = ss 6 
Fifth digit: 

peaneea Gr Weeh moetaGanpal, WORE. 2.22. f asst. fae ettoe ses Sestniee se nye 25 

NER ei cx a cote Fn imp a eNom rie eye ey rare ence lev eiomio slots al ere eta ce aray leet = 6 

Menten ol SeeNN a PRA Anse ese cov Scheie wool tere soot coca closes Shne soe2 5 
MGI uC eer were A ateratc arse mare acts oo Rais ciara sec sence ne oe unto oe ais ee See 14 
EMcre OR OMiememee Moses eis ns same SAS sales Goes Caleta elses Ss See L ese ees 10 
SRE MESA UENICUS tert ota hace emi eine Solel s As Nae cis 2 spear Binds aes e 7 
enemas NCR a CLL este te meee ere tee teeta ai ator itm ag ad Sao tasks ewes Seales nae 12 
eee HEA teres ele att aa eee celal = ease cis ae ae toe ee tsb eke) osedes beat 13 
TLD ZuIn USUI o ool eA cc SOS RS De DC CoO See ROS se ee 5 
HRetenthEOtghalluerscenenc eae etnies Sin te to oetae onc cess cashes Geos ee scecee seks 36 


Measurements from first edition of monograph. 




















From | | ‘Length | | a 
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List of specimens. 























cat. speci- Locality. | Presented by. ian Collection. 
mens. 
5432 1 | Guadalupe Caion, N. Mex Haluap tage Pope meee ae Dryisss-5 We cSi Nats 
| Museum. 
5436 oi Pecos River Lexie ace cscnet leaeices CO sake se ossec soe seee sora ee 
5394 1 | Santa Fe, N. "Mex ett SN ainw ae Wide ieLowandsek =s.sse- pee “Alc oholie - 
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5583 CGP | ereanisGy itil Seo eee Sess ecasg|sccene GOs o52ts--ee ee eece eee Se Ore eer 
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A. 
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Var. (a). Vespertilio nitidus macropus (H. Allen), 


Vespertilio macropus H. Allen, Proc. Acad. Nat. Sci. Phila., 1866, 288. 

The following is the description of this variety, provisionally de- 
scribed as V. macropus. Above, fur long, silky, three-fourths black, 
apical fourth uniform, light russet brown, a small clump at the base of 
interfemoral membrane. Beneath, same proportion as above, being at 
base black, at tip grayish-white, pure white at pubis; fur extends later- 
ally on membrane midway to elbow. Wing membrane attached midway 
between base of outer toe and ankle joint. In other respects it closely 
resembles V. subulatus. 


Measurements.” 
Heightioteansasfec- risen eee oe ee eee oe See lime ee ewer sel eeee eae eee O28 
DESH Pv ese 9S eee nee 33!" 
WGenoth of humerus) cee. occ elesie = alee eae ae eae ieee oe Sete tee eee 1g 
ST Ga Ostet Eu ena sean teat mes ee ee te el lee eee oe 
Length ot Pooh 2c. So-2 See ae oe Rom rates ee wine Sint rete eee ee 44 
icenpthisecond | ompand exfim Seles. peer ene eee ee ee ee a 
WX PANS). ese hee Sok oe raat ele areas ee ee eee oh pe earn eee are eee ee Sao 


This form has the light reddish brown color to the fur on the dorsal 
surface of the body as in the Sonoran varieties of V. nitidus. The foot 
is very large and the interfemoral membrane triangular below the level 
of the ankles and the tip of the tail is exsert. As above stated the 
resemblance to V. subulatus (V. gryphus) in this regard is close. V. 
nitidus macropus I believe to be a pedomorphie form of V. nitidus, but 
owing to peculiarities of environment retains the light yellow brown 
hues so common in desert living individuals. 

Two other specimens were included in the collection sent me by Dr. 
Coues at the same time with the foregoing. I named these forms V. 








*Mature. Dr. Coues’ private collection, n near Fort Major, Colorado River, New 
Mexico. Dr. E. Coues, U. 8. Army, 
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subulatus. I now believe them to be members of the same group with 
the next variety (q. v.) of V. nitidus. 


Var. (b). Vespertilio nitidus ciliolabrum (Merriam). (Plate x11.) 


Vespertilio ciliolabrum Merriam, Proc. Biol. Soc. Washington, 1V., 1886-88, 1. 

The following is an abridgment of the original description of V. 
ciliolabrum : 

Ear as long as the head; calear occupies one-half the free margin of 
the interfemoral membrane; post calcar lobe large; apici-calcaral lobe 
developed; internal basal lobe slightly rounded; outer margin auricle 
sharply emarginated (concave) for about one-third of its entire length; 
first scallop at first abruptly convex, then straight; external basal lobe 
(reflexed lobe) distinct. Tragus as in all western forms. Thumb very 
small, considerably shorter than foot. Foot small. Half of last ver- 
tebree free. 

Fur long and soft; basal portion dusky, apical portion varying from 
whitish or yellowish white to isabella-brown (tawny-isabella in the New 
Mexico specimens), which in some individuals is nearly as dark as in V. 
subulatus; the colored apical portion varies in extent from less than 
one-third to more than one-half the length of the hairs. 

Dr. Merriam believes V. cililolabrum to be allied to V. nitidus. The 
ear is larger and in other proportions, and in color it is distinet. 

Habitat.—Trego County, Kans., and subsequently collected in Grant 
County, southwest corner of New Mexico. Mr. A. B. Baker the dis- 
coverer states that it was found in bluffs or canyons near the town of 
Banner and well hidden away in clefts in the chalk rocks. Others oc- 
cupied abandoned swallows’ nests which were inaccessible; but they 
were easily dislodged by means of stones. Mr. Baker has informed 
me that the locality for this subspecies no longer exists. 




















Measurements. 
| 2794 2797* 27055 
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BEES ING AL Uy ieee ee ee ai ee ak TS A ae 7 7.50 5. 
WiUntO tA CCONMETLOLA TGC meagre peewee ee od ce ic asclecesedectouc 2. 50 
AC tG mundi ters pRUoMeee tr meee mn tee Ue oie cecaccclosecseccosac 10. 
WanunOnfonrthuniarsp Cases aeeee celta 2 ben hc aocenlomececce =P EN Sa ge eeeces 27. 
* Type 


In specimen No. 27061, Death Valley, California, the thumb is 3™™; 
post-calcaral well developed, no apici-calearal lobe; the tail is as long 
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as head and body, ample, convex on sides; interfemoral membrane is 
sparsely haired to ankles above. 

The upper first and second upper premolars are invisible from with- 
out; ears furred at basal one-half; tragus with distinct spine at upper 
border of the basal notch, and crenulated near tip. In all the forms 
the hair on the interfemoral membrane almost to the ankle; forearm, 
30™; hair deep black at base; light golden yellow to light brown above; 
white beneath. 

The following list includes the specimens of this subspecies in the 
collection of the Agricultural Department: 

27054 9 Vegas Valley, Nevada. 

27055 © Pahrump Valley, Nevada. 

27056, g¢ Colorado River, Lincoln County, Ney. 

27059 g Death Valley, California. 

27060 Death Valley, California. 

27058 g Death Valley, California. 

27061 g¢ Death Valley, California. 

27051 g¢ Amargosa River, California. 

30731 9 East Fork Keweak River, California; dark chestuut brown above, 
light buff beneath. 

30730 9 Ibid. 

In specimen No. 2786 2, and No. 2787 ¢ collected by E. Coues at Fort 
Whipple in 1862, the outer margin of the ear scarcely concave, first 
scallop not sharply defined above; external basal lobe thick, rigid, 
sharply incurved. All parts of body and of membranes delicate, 
facial proportions slender, nose pointed. Interfemoral membrane above 
sparsely haired almost to ankle; post calearal well developed; apici 
calearal long, projecting. Tail 19" to ankle; 17™ from ankle to tip; tip 
not exsert. Tail in 2786 straight to within three segments of end, 
then it is abruptly flexed. In 2787 it is curved throughout as in Ves- 
pertilio generally, and the apici-calearal not projecting; post calcarals 
absent. 

Here, in two examples, the contrast as to the lobes about the calcar 
and the shape of the tail is marked. The degree of hairiness on the 
upper surface of the interfemoral membrane is the same in the two 
sexes. I can not distinguish this form by any valid character from a 
group of specimens (five in all, 18776 to 18780, all females) in the col- 
lection of the Agricultural Department, from Oracle, near Tucson, Ariz. ; 
one of these, No. 18778, is taken as a basis for the following notes: 

Basal lobe not thickened at free border, svarcely incurved; the post 
calearal lobe a mere hem; the membranes are not black; the glands 
on the side of the face swollen, ovate mouth cleft, not reaching the 
posterior canthus; the thumb 4™ long; the foot 5" long; the head and 
trunk 38"; the tail 35™ long, longer than body; forearm 30”. 

These examples are nearly identical with skins of E. Coues from Fort 
Whipple. Very light chestnut brown above, white beneath the jaw; 
tragus semipyriform; lateral incisor small and parallel to central 
interfemoral membrane, milky in front. This group of individuals 
exhibit characters combining those of V. albescens and V. nitidus. A 
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lighter shade to the fur and a slightly smaller thumb would readily 
carry them over to V. nitidus ciliolabrum. 

Two examples (No. 12450, U. S. N. M., both gravid females) collected 
by Mr. H. W. Henshaw, near Wingate, N. Mex., in 1872, presented 
such marked color phases as to suggest that if these prove to be con- 
stant in individuals collected from this portion of the country that a 
separate geographical subspecies of V. nitidus be based upon them and 
the somewhat similarly colored specimens from the Death Valley re- 
gion. The fur is long, silky, nearly white above in one specimen, and 
brilliant light aureous in the second. Both specimens are quite white 
beneath. Interfemoral membrane hairy above nearly to ankle, the back 
of thigh and leg being covered. The general proportions are quite as 
in the typeof V.nitidus. If subsequent observation confirms such sub- 
specific determination, the name V. nitidus Henshawii may be given it. 
Mr. Henshaw was the first collector who brought this phase of vesper- 
tilionine life to the attention of naturalists. 

Var. (c). Vespertilio nitidus longicrus (True). 

Vespertilio longicrus F. W.'True, Proc. U. S. Nat. Mus., 1887, 6. 

The following is the original text of the description: 


Glandular prominences of the sides of the face well developed, as in TV. lucifugus, 
making the muzzle appear blunt. Ears shorter than the head; laid forward they 
do not reach the nostrils by a millimeter; inner margin evenly convex from lobe to 
tip; upper third of outer margin scarcely conclave, lower two-thirds rather strongly 
convex. Length of the tragus slightly more than one-half the height of the ear; in- 
ner margin concave, outer margin convex, crenulate; tip rounded off. 

Wings from the base of the toes; foot less than one-half the length of the head. 
Tail long. Interfemoral membrane deep antero-posteriorly ; the hinder margin 
straight in the posterior half. Calecaneum ending in a small rounded lobe in the 
middle of the hinder margin of the interfemoral membrane; the margin between this 
lobe and the foot very convex. Only the cartilaginous extremity of the tail free. 
Tibia very long, excelling the head by nearly one-fourth. 

The fur of the body extends on the interfemoral membrane along the tail as far as 
a line joining the centers of the tibiew. The fur above uniform umber colored, or 
slightly lighter at the extremities; beneath, umber in the basal three-fourths, dull 
Naples yellow in the apical fourth. Membranes dull brown. 

Skull with the face very short and the brain-case greatly elevated. Teeth as in 
V. lucifugus, except that the first upper premolar is not crowded behind the canine. 

On account of the length of the tibia I have thought it appropriate to name the 
species Vespertilio longicrus 

It is evident that it is closely allied to V. lucifugus, but it is readily distinguish- 
able from that species by its shorter and broader ears, longer tibie, smaller feet, and 
duller color. 

Measurements of Vespertilio longicrus, 15623, Puget Sound. 


Millimeters. 
Loe fo ONG edi 7012 a ee ee 47.5 
NAGI O Pel oa ean r mip, ke oecee acc coe 16. 0 
GN oe Rea Cha ee Sh Fo a on ween one cicue sue cen 12.5 
is aaa RNAS ee ee Nk ane woe e ween cose eeu c ee cadens 6.5 
estar A OE AAT ee eo ie bbecce ed dawle 39. 0 
see petites ete UN eee ee ol al hcl sa ceed cau wecue 6.0 
ECP Sind 2 ee a OT 20. 0 
Racername Os ye oe) ge bel lvoe voce woes 7.5 
BIS TEC URIETANERR LARD UREY Sarena EMRE es Ss oy nal da pe cucu dee ekeeS cavin 45,0 
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In this species of Mr. True, the short ear, with its sharply concave 
outer margin, the short noncrenulate tragus, the dark color of fur on 
the under surface of the body, the long tibia, with triangular shape to 
the interfermoral membrane below the line of the ankles, separate this 
form from other bats which have been collected in the region of the 
northwest. If other examples sustain the peculiarities, V. longicrus 
is undoubtedly a distinct species. It is likely, however, to prove to be 
a variant of the eastern forms modified by migration to the north and 
west. In the event of this proving to be the case, it becomes a sub- 
species of V. gryphus. V. longicrus, while a member of the humid coast 
line of the west coast of North America, is unlike other individuals which 
have been collected from the same region. The peculiar excavation of 
the outer border of the auricle and the length of the tibia have not 
been repeated in other specimens. 

Note on Vespertilio subulatus, Say.*—Attempts to rehabilitate V. swb- 
ulatus, so as to admit it in the group of western forms, has proved to 
be as difficult as is the case for all the North American bats where the 
types are unknown. ‘This is especially true of species described in the 
first half of the present century. To make the admission valid it is 
necessary that Say’s description should answer to the descriptions 
of V. albescens, V. nitidus, or one of the subspecies of these forms. The 
reader must judge for himself with what degree of justice any of the 
names of the herewith defined forms, either reéstablished by acquaint- 
ance with types or secured by detailed description at the hands of accom- 
plished zodlogists, should be put aside in order to restore a form which 
has been imperfectly described (see p. 187) from a single immature 
specimen. 

Genus LASIONYCTERIS Peters. 
Lasionycteris Peters, MB. Akad. Berlin, 1865, 648. 
Vesperides Coues and Yarrow, Wheeler’s Exped., Zo6l., 1875. 

Diagnosis.—Ears with whitish internal basal lobe; outer border and 
outer basal parts with membranous flange. Tragas of peculiar shape, 
short, blunt, with straight inner and convex outer border. Face hairy. 
Wings to base of toes; no calearal lobe or tip; tip of tail exserted. 
Foot and thumb of one length and a little less than one-fifth as long as 
the forearm. Hair dark, plumbeous or blackish, with tips conspicuously 
dashed with gray or white. Dorsal four-fifths of interfemoral mem- 
brane with numbers of minute warts arranged transversely and fur- 
nished with a sparse growth of hair. The first phalanx in the third, 
fourth, and fifth fingers longer than the second. 


Dental formula—nolars : premolars - canines _ incisors | x — 36 teeth. 
The manal formula is as follows: 
Millimeters. 
Hirst WbeLSPACO 32 = 2a 5=ee eee sae see ake ene er nee eee er 1 
Second inster'space s-scce nec aes soon eee eee a eee ie eae 4 
Third interspacé 25. [5 52..S see sas ee ee ee ean ee 25 


Woreartti: oo. 52 Se Se EP Ee Ee SR 37-38 


* For literature of J. subulatus, see p. 76. ‘ 
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Previous to the date of the Monograph of 1864, this genus had been 
embraced in Vespertilio. In considering it a species of Scotophilus I 
made an error. The difference in the number of the molars, the two 
genera, Should have influenced me in not including the form in any of 
the genera known at that time. “The trifling difference in the number 
of the teeth does not afford a sufficient reason for considering them (the 
North American Vespertilionine species) as different” (Leconte). I 
was influenced by this opinion in not separating Lasionycteris from its 
congeners. While Maj. Leconte, a leading authority in his day, was so 
doubtful upon the subject of the value of the variations in the dental 
formula he placed great importance on the minute changes in form of 
the outer ear. 


1. Lasionycteris noctivagans (Leconte). The Silvery Bat. (Plates x11, xIv.) 


Vespertilio noctivagans Leconte, Cuy. An. Kingdom (McMurtrie’s ed.), 1, June, 1831, 
31; Cooper, Ann. Lyc., Nat. Hist. N. Y., 1v, 1837, 59; De Kay, Nat. Hist. N. Y. 
(ZoGl.), 1842, 9, Pl. 1, Fig. 1; Wagner, Schreb. Siiugeth., Suppl., v, 1825, 754. 

Vespertilio audubonit Harlan, Month. Amer. Jour. Geol. Nat. Hist., 1, 1831, 220, Pl. 11; 
Ib,, Med. and Physical Researches, 1835, 30, Pl. rv. 

Vespertilio pulverulentus Temminck, Monog. Mam., 11, 1835, 235; Leconte, Proce. 
Acad. Nat. Sci. Phila., 1855, 436; Max. zu Wied, Archiv Naturg., 1861, 192. 

Scotophilus noctivagans H. Allen, Monog. N. A. Bats, 1864, 39. 

Lasionycteris noctivagans Peters, MB. Akad. Berlin, 1865, 648; Merriam, Mamm. Ad- 

* irondack Region, 1886. 
Vesperides noctivagans Coues and Yarrow, Wheeler’s Exped., Zo6l., 1875. 
Vesperugo noctivagans Dobson, Cat. Chirop. Brit. Mus., 1878, 238. 


Description—Kar oval. Internal basallobe of dull yellow color which 
contrasts with the dark brown of the rest of the auricle. The free pro- 


jecting lobe rather larger than in other species of the group. The 


lobe ends abruptly on the inner border, which is directed in an 
oblique straight line upward and backward toa blunt tip which is in the 
long axis of the auricle and is not directed backward. The upper part 
of the outer border is straight and bears a delicate fold which is turned 
back against the posterior surface of the auricle. The lower part is 
convex, also bears a delicate reverted fold, and is separated from the 
upper by a small notch. ‘The external basal ridge does not reach the 
border of the auricle. It is irregular and bears two tubercles, between 
which lies a well-defined pocket. The external basal lobe is membranous 
and bears upon its inner surface a small nodule which is homologous to 
the reverted portion in Adelonycteris fuscus. The external basal lobe 
ends on a post rictal wart. 

Thus the ear has a membranous expansion of variable width on the 
posterior border from the tip to the angle of the mouth. 

Tragus short and biunt, straight on the inner border, slightly deflected 
outward at the outer border for a short distance, and is thence abruptly 
couvex, to be gradually inclined inward at the pedicle. The outer sur- 
face of tragus is concave and suggests in a general way the plan in 
Emballonura, Glandular masses on side of snout couspicuous; they 
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appear to advantage against the depression in the face directly back of 
them. Snout is broad, scarcely emarginate. Width between nostrils 
greater than distance from mouth to top of snout. Upper lip slightly 
pendulous at the side. Mental plate well defined inferiorly. Dobson 
states that the inner margin of the tragus appears to be in the angle 
between the free projection of the internal basal lobe and the conch. 
This must be an individual variation or an error of observation. 

Dorsum fur long and silky, of a dark brown, black at the basal two- 
thirds or four-fifths, the apical portion becoming abruptly gray or white. 
The head and neck almost entirely brown-black, the silvery appear- 
ance not being sufficient to give character to the region. Occasionally 
the hair of the face, both above and at the sides, will be of the dominant 
color, while the crown and nape will be of the same character as the 
body. 

Below the fur is of the general character of the dorsum, but slightly 
shorter. The postmental region nearly naked, the rest of the neck 
scarcely silvery, as on the dorsum of face. 

The prebrachium with distinct tendon of occipito-pollical muscle. 
Three conspicious intercostal lines are discerned. 

The coraco brachialis fascicles rises high up near the axilla. The 
triceps fascicle system with vertical oblique and horizontal lines dis- 
cernible. None of the terminal lines of the foregoing, reach the free 
margin of the wing-membrane. No vertical lines apart from the fore- 
going are discernible. The obliquetibial line arises from near ankle and 
extends as far as the intercosto-humeral at the elbow. 

A delicate forked line extends downward and somad from the lower 
part of muscle-mass at the proximal end of the fifth metacarpal bone. 

The fourth interspace exhibits the predigital nerve appearing in a 
well-defined elevated fold of membrane at the side of the muscle-mass 
just named. The line forms a curve and extends about one-half way 
down the shaft of the fifth metacarpal bone, when it is lost along the 
line of the shaft. The main branch of the nerve arises from the middle 
of the curve and passes downward and forward, but does not extend 
beyond the middle of the interspace, nor quite toits free border. The 
postdigital nerve arises high in the interspace, apparently from the 
palm, approaches the fourth metacarpal bone at its proximal end, but 
soon leaves it and is distributed to the anterior half of the interspace. 

The third interspace shows a delicate line from the first interphalan- 
geal joint of the fourth finger and a second longer one from the meta- 
carpo-phalangeal joint of the third finger. 

The interfemoral membrane shows the oblique line (above) as a caud- 
otibial, since it arises from the side of first caudal vertebra. The trans- 
verse lines on the interfemora membrane are regularly disposed and 
marked with minute pilose warts. 

The terminal phalanges much the same as in Atalapha. The parts 
are all delicate; the terminal phalanx of the third digit is sigmoid and 





EXPLANATION OF PLATE XIII. 


Fic. 1. Front view of head of Lasionycteris noctivagans. 
Fig. 2. Side view of same. 

Fig. 3. View of tragus and inner surface of auricle. 

Fic. 4. Wing membrane. 

Fig. 5. Tail and interfemoral membrane. 

Fig. 6. The skull seen from above. x 2. 

Fig. 7. The skull and lower jaw seen from the side. x 2. 


oF 


ie 





U. S. NATIONAL MUSEUM 


: i 


> 
a 


YZ 


LASIONYCTERIS NOCTIVAGANS. 


BULLETIN 48, PL. XIll 





Al 





A MONOGRAPH OF THE BATS OF NORTH AMERICA. 107 


less rigid than in any species examined. The tip of the terminal pha- 
lanx of the fourth digit is minutely lobed and free. 

The dorsum of the interfemoral membrane sparsely covered with 
silvery tipped hair for four-fifths of its extent; the tibie are involved. 

The wing membranes are attached to the base of the toes. The fifth 
metacarpal bone is shorter than the third and fourth, which are of the 
same length. No raised lines are present in the radio-metacarpal angle 
or about the muscle-mass at the base of the fifth digit. A delicate 
raised line is seen on the dorsum of the prebrachium. The prebrachium 
ends at the distal third of the forearm. The distance from the end of 
the fifth metacarpal bone and the olecranon (the manus being closed) 
equals one-seventh of the length of the forearm. (In A. fuscus this 
distance equals one-ninth the length of forearm.) The fourth and 
fifth metacarpal bones lie well palmed of thethird. (In A. fuscus they 
are on the same line.) In repose the first phalanx of the third digit is 
nearly in the same line with the third metacarpal bone, as in Noctilio 
and Miniopteris. The second phalanx of the same digit is straight. 

In a specimen from Beaverton, Oregon, sent me for examination by 
Mr. G.S. Miller, jr., Cambridge, Mass., the tip of the calcaral spur is 
distinctly lobed and the foot is exactly one-fifth the length of the fore- 
arm. The membranes and hair are black. 

Variations.—Variation is slight in coloration, notwithstanding the 
extended range of the species and the great numbers found in certain 
localities. Leconte describes “ entirely black” examples; these I have 
never seen. Occasionally the dorsum, where the hair of the side of the 
body ends and that on the membrane begins, is marked by a conspicu- 
ous line of hair having long white tips. The basal black or brown does 
not always abruptly end in the tip, but an obscure, rusty-black shade 
intervenes. I have not met with any varieties with furred thumb. 
The shafts of the hair in front may be plumbeous instead of brown 
black. The edges of the lips, as well as the internal basal lobe, are 
sometimes white. Very rarely the tip of the tragus is pointed instead 
of blunt. The external basal lobe may extend across the post-rictal 
wart to the mouth. The lobe is very rarely revolute in any degree. 

A specimen from Healdsburg, Cal. (Cal. Acad. of Science), appeared 
to be somewhat darker, both in fur and membrane, but in essential 
particulars it was similar to Eastern forms. 

Skull.—There is no trace of a crest at the sagitta; temporal ridges 
are absent; the mesencephalon equals one-fourth the greatest length 
of the cranium; the eminence for the proencephalon minute and bears 
two foramina which are near each other; the vertex of the face with a 
low nasal eminence for the anterior one-third of the entire region; the 
posterior two-thirds is concave; the maxille are deeply concave on 
either side of the nasal eminence. 

The fronto-maxillary region is produced laterally into a trenchant 
ridge which causes the inner wall of the orbit to appear concave. The 
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infraorbital foramen is small and near the orbit. In the orbit the 
corresponding foramen is large and without concavity aboutit. A line 
produced from the upper margin of the anterior nasal aperture inter- 
sects the dental arch directly back of the canine tooth. The upper bor- 
der of the zygomatic arch elevated. The paroccipital process is pro- 
duced, but does not reach the level of the lower border of the occipital 
condyle; it is longer than the mastoid. Theregion between it and the 
mastoid is slightly inflated with a shallow incision inferiorly; it equals 
one-ninth of the greatest length of the skull. Thetympanic bone is not 
complete above, the head of the malleus, as in A. fuscus, appearing in 
the interval and without an anterior basal process. 

A small post maxillary process is present. Basioccipital without lat- 
eral concave depression. The sphenoidal tongue is conspicous, conceal- 
ing the cochleaat the anterior half. The posterior palatal spine is well 
developed; thevomer isrecedant. Theheight of coronoid process above 
level of the condyle is less than the width of the horizontal ramus. 
The interval between angle and condyle is rectangular. The sym- 
physis yields a small posterior process which ends opposite the second 
premolar. 

Examination of the interior of the nose shows that the septotur- 
binal space extends a little in advance of the septal line. There is but a 
single opening for the ectoturbinal. The main plate is marked by a 
relatively small opening, behind which extends a row of three small 
foramina. On the nasal surface the eudoturbinal series is inflated, 
and does not exhibit the lateral concavity seen in other Vesper- 
tilionid. It is directed downward and forward. The first endo- 
turbinal is as in A. fuscus. It reaches a point as far as the canine 
tooth, is slightly depressed above, and presents a uniformly sloping sur- 
face laterally. Its lower edge forms the lower border of the median 
surface. The second endoturbinal is of uniform width, longer than 
high, and equal in length to the free portion of the first endoturbinal. 
The third endoturbinal is smaller than the preceding. 

Maxillary teeth—The median of the maxillary incisors is bifid on 
the cutting edge, and so placed as to be obliquely lodged in the jaw, 
the inner of the bifid points being directed outward. The lateral incisor 
with a conical outer (labial) surface and a trenchant flange of nearly 
the same length as the median aspect of the palatal surface. These 
two parts are in exact antero-posterior position to each other, thus 
being in contrast with the oblique position of the parts in the case of 
the central tooth. The canine is concave on the palatal surface, the 
trenchant border being in the line of the tooth axis; the labial sur- 
face posteriorly is concave. The first premolar is very small, but edged 
in the space between the outer and inner angles of the interval between 
the canine and second premolar; the second premolar scarcely longer 
than first molar with a sharp spine-like protocone and low rounded heel; 
the first and second molars with posterior commissure of the protocone 
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1. MAXILLARY TEETH OF LASIONYCTERIS NOCTIVAGANS. X8. 
2. MANDIBULAR TEETH OF SAME. X 8. 





A MONOGRAPH OF THE BATS OF NORTH AMERICA. 109 


absent; theanterior V nearly of the same size as the second; the heelis 
rudimental, the apex is seen as on the posterior part of the cusp of the 
heel in fig. In the third molar the posterior commissure of the protocone 
is entire and adjuts against the palatal end of the anterior limb of the 
second V, the second limb being absent. 

Mandibular teeth.—The first incisor presents a trifid cutting edge and 
is more inclined than the others from within outward, thus permitting 
much of the base to be seen when the tooth is viewed from above. The 
second and third teeth gradually increase in thickness, the last named 
having a distinct nodosity back of, but on the same level with, the trifid 
cutting edge. The canine is concave on its posterior border, and pre- 
sents an unusually broad cingulum. Of the three premolars the first 
is slightly larger than the second, the third is largest of the series, and 
is trihedral. All are surrounded by complete cingula. The molars are 
quite as in Vespertilio distinguished by possessing high acute tips.* A 
minute cusp out lines the posterior border of each molar at the lingual 
base of the heel. In the first and second tooth the heel is larger than 
the V, and projects farther on the buccal side and is without a trace of 
a commissure. The third molar differs from the same tooth in any of the 
genera of the group in the triangular form of the heel, but is a little 
smaller than the corresponding part in the first and second molar. It 
also is without a commissure. 

Notes on the skeleton.—Coracoid process of scapula, with base broader 
than the apex, which is obscurely bifid. The inferior border of the 
innominate bone at the ischium and pubis produced. The thyroid fora- 
men is subrotund. Ribs, eleven in number. Ulna as in A. fuscus. 
Palatal rugze, seven. 

Remarks on sex.—No secondary sexual characters have been detected. 
Females are much more numerous than males in the Adirondacks. 
(Merriam, /.c.) Out of eighty-five caught in one locality, but one was a 
male. Incollections the males are less commonly seen than the females. 
I have examined ten males and fifteen females. The penis is whitish, 
long, subeylindroid—prepuce not expanded. 

Habitat.—Distributed throughout the United States. It would ap- 
pear from specimens in museums to be much less common toward the 
Western range thanin the East. At the date of the publication of the 
monograph it had not been found in the Rocky Mountains or in 
California. According to J. B. Tyrrell (Mam. of Canada, 1888), Z. 
noctivagans is found as far north as Hudson Bay. 

Habits—C. Hart Merriam (/. ¢.) has given close attention to the 
habits of the silvery bat. In his work on the Mammals of the Adiron- 
dack Region, this writer states that D. noctivagans is the most common 
bat in that section. In one locality, out of seventy species secured 
sixty-three were of this species. It is the earliest species to appear, 
and is especially fond of water ways and the borders of hard-wood 





*These are often worn off in the first and second molars in old individuals, 
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groves. The young were found to be more “beautiful” than the adults 
and alone to possess perfect silvery tips to the hairs. This fact is not 
borne out by my examinations. I have found less difference in the 
color of the young and adult than in other species, and between the 
half-grown and the adult forms I have observed none of the contrasts 
which are so noteworthy in A. fuscus. 

Mr. Merriam states that this bat has been known after being wounded 
and falling into the water to swim powerfully and swiftly against a 
strong current to the shore. This is an interesting fact. Mere flutter- 
ing of the wings of a wounded animal could not so direct the animal. 
It must be that a codrdinated act (presumably in imitation of the act 
of flight) propelled the animal through the water. 















Measurements. 
«| Collection 
U.S.N M.") of G.S.Mil- 
St. Loniaw\qiete ee 
NG ’ | Beaverton, 
Oregon. 
Head and body (from crown of head to base Of tail cee ce oases eat 2m <n 37 38 
enpil of ari. -se-.-2 pears pero =r erase so Se tees ee aa aaa 234 23 
Piengib, of forearim.'. 0220 Soe eek ee ses ae eee eee a 38 363 
First digit: 
Length of first metacarpal bone..----------------+---7+eertts renner 14-2 2 
Thengtii of phalanges:-2s-2-----s--- 2-0 o = ooo area ae anes 5 53 
Second digit: 
Length of second matacarpal bone..-..---------------+++-2+reettrr ttn 32 35 
Length of frst phalane .--* > =< 2.--=- 40) = 0 sree erage oases 3 4 
Third digit: 
Length of third metacarpal bone, -----.---------+++++0++serr ee restetste 33 35 
Length of first phalanx. -------- So ee yaa ae eng seeee eae as 13 14 
Length of second phalanx......---------------+---+-00r rt err tt trt re 6 103 
Fourth digit: 
Length of fourth metacarpal bone. ....--.-------+++-+20s-ee0rrerste ttt 34 35 
Length of first phalanx....-..-.--------++---0+2 reece ese eerccene ne tcncc se 12 14 
Length of second phalanx .....--------+++----+0eeereeecc rst tes rset 6 7 
Fifth digit: 
Length of fifth metacarpal bone.....---------------++++e0rrercrrecrertts 31k 33 
Length of first phalanx.....-.-----------22--- seers cern er ec rrrree trance 7 10 
Length of second phalanx. ....----------+---Ss--seeerrrr tr ete resents 4 5 
Thength of head <1 2-52.25 ea heed 03 aaa corso ee sac soecasee ane er 17. .f/2 Seer 
Height of oan. ¢-.2204 eto neem nn es nea eae 9 1 
Weight of tragns.:-5-2: © 4/22 2s¢ <2 5 ese at che Mole Seer eae | ae a Cee 
Tenpth of Ghigh. oo. << 57 -<.- xed «neem gees hae a ae ene oad ae saan 12 12 
Mange or tibia. 2625.03 200 Se > ee eee necro ene eee eee ee aan 14 18 
Lenpthof foot .-c!i2.- ++ - 25+ -2> eee 4c 8s fos 4-7 Gee an een™ ae veneer ormenee Sra ie 7 
Length of tails. cos fe0-2 = oases eee cn oe ee a 31 | 32 





*Not quite mature. 
+The differences in some of the measurements of the two examples is due to the immaturity of 
specimen No. 5291. 


Measurements from first edition of Monograph. 
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s | Li th L ] : L th : Height t 
Current number.| UP of beneath of fore-| mors : ol ae | Height) ag eet oe 
mesa ora | arm. tibia. | Sager. |thamb. | of ear. tragus. Dee | men. 
In. In. In. In. Tai En: Tn. In. In. 
Doosan eee 2.6 1.6 eon, 0.6 | 2.9 0.3 0.6 0.2 12.0 | Dry. 
BT 202 oc ew atsle = a= 2.9 1.5 1.6 | 0.6 2.9 023.) 2.0.6 0. 24 12.0 | Do. 
pain eee oe erseRey pemee LT}. O6)-> 29) 20:8 | OeG 0 2b lee. Do. 
dee taht’ SEI | 2.3 fore 1,.6:|> 016 2.9 OUR) OAGo he Orses Seeeene Do. 
ol cyte eee elect es eee eee fo Sate ee. NS tren all fem Nees laser or | eee coe ete te cere caeia Do. 
EB eee een tsar: OF Ieee ose ; O38| 06 | O38 |.......- Do. 
ARG eae 2.2 | 1.2 | fale cll 2A oat CFSE es O08 aces e Do. 
| \ { 
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List of specimens. 








Cat Number ; Nature F 
Noe of speci- Locality. Presented by— of speci- | Collection. 
mens. men. 
5331 fe aN GSE aiy) elt) aes sie-talerate </2 (Oh OE (li Qoconedacocc ssoscce Alcoholic .| U. S. Nat. 
Mus. 
5295 2) |. Moose Mactory, EH. B) s---..-|-<---.- GO) resets select arcs Eyevts Ol ater aiey- Do. 
5301 1 | Middleboro, } aa Sane oats DeWek WONR a acaea) se sce Se CL Os soe ae Do. 
5427 1 | Carlisle, Pay ie ees. SHESBaird s2seccnacese sco se Dry esse cc Do. 
5305 NS) Fernie OG eee acete Se eater sae Davide Millers. 2... secrcen cores Alcoholic - Do. 
5357 1| West Bited eles Betsy /araetoyaiels Wess W000 sane sacs cies ene eee Onsaeies Do, 
5290 fe Ga EV OUlC, IN otdlamtsie create al Dr. Géor CSBrown->2-ss-es52 Ran OO). acs Do. 
5296 1 | Washington, D. Clee eine WE iWalS ON eaciesos scene se ceree Ses OO sre see Do. 
3328 AS RMN GIST River s-ce see seer RR IKenniCOths- sc heccceee os ec saad Do. 
5291 Si St. ous; Mos sa. sactetae= = == Dr. Engelmann ............- eed Ovemess Do. 
5293 Dah Nebrasks) 25-250. eeee es Dr. J.G. Coaper Ma komma Soe Lapse LQ) Sess Do. 
5294 ae UPlatteRivers.-1-ccsssccee!< WOW io WOOO ce aio ce trast cite = ae AO asters Do. 
5431 2 | Fort Union, Nebr........... Dre Ba Ve aye ice tcle~ 2ci= yon Ore Do. 
5359 1 eee DO Mete tient asinine s\x,~ lenses OO! sense cen cece yenese U seedOuwece: Do. 
5316 Digleosaee AG see cerns ese oaesciel ase ores GO eee so nesaaecenesc nema i nenece Do. 
5429 i | Yellowstone River.......-... ColyVanrhant’.”. <2 s esse ee OMe Do. 
5289 TO Peuspr SOundesnaceeeee soe. Wri-Kennedy 252-2 sse<s a5: lpgeat' (Siseece Do. 
5321 i | Fort Reading; Cal .-:..---.- Dr. T. F. Hammond ........ Seed ieee ee Do. 
5292 1S) UmitedStates=.. 2. <st,<1- 2.2 (3) se ee GO) swromis Do. 
4729 Te emtatsie d0jsssessscceee eects Mato WecontOsansieciass\-niioess tee A0iSe~ce Do. 











Genus ADELONYCTERIS H. Allen. 


Scotophilus Leach, Trans. Linn. Soc. London, x11, 1822, 71. (Type, S. kuhlii.) 
Vesperus* Keyserling & Blasius, Wiegm. Arch. 1839, Wirbelthiere Europas, 1840, 49. 
Adelonycteris H. Allen, Proc. Acad. Nat. Sci. Phila., 1892. 

Diagnosis.—As in the case of Vespertilio it is impossible to frame a 
diagnosis of a genus where the forms are cosmopolitan and the student 
is confined to material representing a fauna. I am content to designate 
Adelonycteris by the dental formula. 

Dental formula.—Molars 3, premolars 4, canines 4, incisors : 
32 teeth. 

Vesperus was established on Vespertilio serotinus and Vespertilio dis- 
color. It is distinguished from othe vespertilionine bats by the pres- 
ence of a single molar in the upper jaw. The genus Scotophilus was 
based by Leach on an individual without locality. For many years 
English writers (especially Gray and Tomes) applied this name to the 
forms now included under Vesperus and Vesperugo. I followed the same 
practice in the Monograph of 1864, since I naturally assumed that these 
writers were acquainted with Leach’s type. Peters in 1866 pointed out 
the fact that Scotophilus was distinct and embraced a group of bats 
none of whose representatives are found either in Europe or America. 
Scotophilus, therefore, can be no longer applied to any of our species. I 
have lately ascertained, through specimens in the possession of the 
Museum of Comparative Zodlogy, that Scotophilus closely resembles 
Atalapha, which genus it may be said torepresent in Africa, Asia, and 


x2 = 


ce|to 


Australia. 


Mr. F. W. True has called my attention to the fact that the Vesperus 
of Keyserling and Blasius, 1840, is antedated by Vesperus of Dejean, 
1821. The latter was a nomen nudum until 1829, when it was taken 








*K. & B. pr roposed Vesperus as a / subgenus: to J ‘espertilio. 
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up by Latreille and described. The Vesperus of K. & B. is, therefore, 
untenable, Vesperus is valid only in Latreille, 1829 (Coleoptera, Ceram- 
bycid). Acting upon the information herein conveyed, I have proposed 
(1. ¢.) to change the name of Vesperus as applied to a genus of Chirop- 
tera to Adelonycteris. 


1. Adelonycteris fuscus (Palisot de Beauvois), The Brown Bat. (Plates Xv, XVI, 
XVII.) : 

Vespertilio fuscus Palisot de Beauy., Cat. Peale’s Mus., 1796, 14; Leconte, Proc. Acad. 
Nat. Sci. Phila., 1855, 437. 

Vespertilio carolinensis Temminck, Monog. Mam., u, 1835, 237; Harlan, Fauna 
Amer., 1825, 9; Godman, Amer. Nat. Hist., 1826, 67; Leconte, Cuv. An. King., 
(MeMurtrie’s ed) 1, 1831, 431; Harlan, Month. Amer. Jour. Geol. and Nat. Sci., 
I, 1831, 218; 7b., Med. and Phys. Researches, 1831, 28; Cooper, Ann. Lyc. Nat. 
Hist., N. Y., 1v, 1837, 60; DeKay, Nat. Hist. N. Y., Zool., 1842, LOS tear 
Leconte, Proc. Acad. Nat. Sci. Phila., 1855, 434; Wagner, Schreb. Siiugeth., 
Suppl., v, 1855, 753. 

Vespertilio arcuatus Say, Long’s Exped. Rocky Mts., 1823, 167. 

Vespertilio phaiops Raf. Amer. Month. Mag., 1818, 445 (not Temm. Monog. Mam., 1, 
1835, 234); Leconte, Proc. Acad. Nat. Sci. Phila., 1855, 4837; Wagner, Schreb. 
Sdugeth., Suppl., v, 1855, 756. : 

Vespertilio ursinus Temminck. Monog. Mam., 11, 1835 ,234; Wagner, Schreb. Siiugeth., 
Vv. 1855, 756; Max. zu Wied, Archiv Naturg., 1861, 190. 

Fespertilio gryphus Wagner, Schreb. Siugeth., v, 1855, 749. 

Vespertilio caroli Leconte (not Temm.), Proc. Acad. Nat. Sci. Phila., 1855, 437. 

Scotophilus greeni Gray, Cat. Mam. Brit. Mus., 1842.* 

Scotophilus fuscus H. Allen, Monog. N. A. Bats, 1864, 31; J. A. Allen, Bull. Mus. 
Comp. Zodl., 1869, 208. 

Vesperus serotinus var. fuscus, Dobson, Cat. Chirop. Brit. Mus., 1878, 193. 

Vesperus serotinus Alston., Biolog. Centrali-Amer., Mam., 1879-82, 20. 

Vesperus serotinus fuscus Merriam, Mammals of Adirondack Region, 1886, 184. 


Diagnosis.—Scallops of auricle disposed to be revolute. Chin plate 
obscurely defined or triangular. Upper lip not defined—continuous 
with muzzle. Tragus blunt—outer border slightly convex. The me- 
dian incisor bifid greatly larger than lateral coracoid. The process 
with small anterior spine from free end; not deflected posteriorly, but 
descends parallel to glenoid cavity. Dorsum of face naked; lips not 
whiskered. 

Description.—EKars erect, but incline outward; the tip can be made to 
reach a point half way between the angle of the mouth and the snout. 
The general slope of the ear is elliptical, with the blunt tip turned 
slightly backward. The internal basal lobe broad rounded, but does not 
project back of the internal ridge; the anterior border of the ear convex, 
posterior emarginate and joins the region of the external ridge abruptly 
by a moderate first scallop, which is sometimes revolute. The external 
basal lobe is longer than high involute, scarcely elevated posteriorly, 
slightly oblique to the border of the auricle and thicker on free border 
than elsewhere. The second scallop occupies a triangular space and 


*J. A. Allen believes that Eptesicus melanops Raf., belongs to this synonomy, 
(See Appendix.) 





EXPLANATION OF PLATE XV. 


Fig. 1. Front view of head of Adelonycteris fuscus. 
Fie. 2. Side view of same. 
lic. 3. View of tragus and inner side of auricle. 


Fic. 4. Wing membrane. 

Fie. 5. Tail and interfemoral membrane. é 
Fic. 6. Skull seen from above. x 2. 

Fre. 7. Skull and lower jaw seen from the side. x 2. 


Fics. 8-10. Maxillary incisors. x 16. 
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extends well upon the lobe. The tragus is straight or slightly concave 
on the inner border and convex on the outer; the tip is blunt. The 
external basal lobe is rounded, turned slightly forward; the notch 
above it is narrow but sharply defined. A conspicuous postrictal wart 
is present. The lips are fleshy and furnished above with a sparse row 
of coarse hair. Other than a few coarse hairs the face is naked. The 
snout is blunt, with scarcely any emargination between the palmate 
nostrils. The mental plate small, triangular, and obscurely defined. 
The postmental wart is commonly present. 

The hair above is dark brown, or tawny, nearly black at the basal 
half with dark brown (olive) to lustrous isabella-brown tips. Below 
the colors are lighter, the general color being gray, pallid, or yellow 
brown. The tips of the hair on the surface last named varies greatly 
in tint among specimens of the same geographical range or locality. 
I have seen many fawn-colored individuals from the North Atlantic 
coast. In the neighborhood of Philadelphia specimens occur with 
fawn-colored tips, though the rule is for the color to be as above de-— 
scribed. In the Western forms the tips may be obscure light buff.* 

The hair extends on the membranes above from the proximal half 
of the humerus along the the side of the body to the proximal half of 
the femur. With the exception of a small portion of the prebrachium 
as it joins the neck the wing membranes are naked, as is also the space 
between the caudal vertebra and the thigh. Beneath, the hair, as is 
the rule in Chiroptera, covers a large surface. A sparse growth reaches 
from the body to a point midway to or quite to the elbow, and, by a 
well-defined hem, from the middle of the humerus to the middle of the 
femur. The upper fourth of the interfemoral membrane is slightly 
furred. 

In 11217, adult, from Brazos, Tex., the membranes are of a brown 
color, the basal parts of the hair on the dorsum are light brown, while 
the tips are of scarcely any different shade. In the venter the hair is 
likewise light brown at basal half, but the remaining portion of the 
hair is much paler. The ears and dentition are the same as in other of 
the species. 

In 5335, adult, from Carson Valley, Nevada, the colors are much the 
same as in the example last named, except that the membranes are 
much darker. 

In 12698, adult, from Santa Barbara, Cal., the external basal lobe, 
without incurved upper border hem, extends upwards nearly as far as 
the tip and completely concealing the external emargination; three 
conspicuous transverse lines on the inside of the auricle. The colora- 
tion is not distinct, being quite the same as in the average example. 


ttn, 


*“4 fuscus presents a wide range of apparently individual variation in color. 


Specimens from a single locality taken at the same season vary fron a light-yellowish 
or golden tint to a deep sepia brown.” (J. A. Allen, Bull. Am. Mus. Nat. Hist., III, 
169, 1890.) 
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But it may be said that the Californian specimens do not, as a rule, 
differ from the Eastern ones. I have many examples in good condition 
from Mr. H. A.Ward’s collection, and find them in no way atypical. 

The immature examples are often more white at the tips than are 
the adults, and in one specimen from Williamstown, Mass. (U. 8. Ne 
M. No. 4844), is almost an albino. Other things remaining the same, 
the presence of the long, whitish tips to the hair prepare the student 
for the fact that the specimen is not fully grown. The varying degrees 
in which the pale shades of the tips of the hair are met in adults depend 
upon the extent to which the colors of the young animal are retained. 

Although pertaining to forms beyond the limits prescribed in this 
essay, the following notes may be of interest. Mr. J. A. Allen (Bull. 
Am. Mus. Nat. Hist. III, No. 169, 1890), describes a specimen from 
Nassau, which is one-third the size of the A. fuscus of the United States, 
and has delicate membranes and ears and is similar in color. In No. 
8185 U. S. N. M., from Cuba, the colors are of an almost golden brown 
above the basal darker colors. In all other respects the specimen is 
like those from which the general deseription is drawn up. In No. 
13215, adult, from Mirador, Mexico, the shades of basal brown on the 
dorsum are of a very dark brown, while the tips are warm sienna. On 
the venter of chest and abdomen the hair is of four obscurely differen- 
tiated shades of dark brown and gray, the tips being gray. The hair 
on the neck is of two shades only, the basal two-thirds being light 
~ brown, and the tips being conspicuously white gray. 

On fresh specimens collected in Philadelphia a sparse erowth of 
hair was found on the ventral surface of the endopatagium, extending 
along the arm and forearm to near the wrist. 

Membranes.—A small, oblique band is found at the muscle mass near 
proximal end of the fifth metacarpal bone on tle mesopatagium, and 
one on the fourth interspace. The intercostal lines five in number. 
The postdigital line, as a rule, appears as one of two terminal branches, 
which arise from a common trunk in the angle formed by the approxi- 
mation of the fourth and fifth metacarpal bones. The line may, in some 
instances, approach the fourth metacarpal and in some the fifth, when 
the arrangement resembles that of Vesperugo caroli nensis. The predig- 
ital nerve shows the line from the muscle mass scarcely elevated. The 
terminal phalanx of the third finger slender, and equals two-thirds the 
length of the second. That of the fourth digit is L-shape. 

The fitth phalanx is minute, a conspicuous accessory cartilage lies 
somaa to it and projects slightly beyond the free margin of the endo- 
patagium. A rounded callosity is seen at the ball of the thumb and 
palmar aspect of ankle. The tibial line does not reach the free margin 
of the endopatagium as it does in Vespertilio. 

In the young and depilated adults a raised skin fold lies on the side 
of the neck in line with the prebrachium. It is defined by the occipito- 
pollical muscle. The occipito-pollical receives po accession from the 





| 
j 


7 tr eU 2 ‘\ ni ne a) 
| : 1 ‘ ; . \o it f - 
ry | i ie : a 7 . 
rt : 
/ 
* 





EXPLANATION OF PLATE XVI. 


showing the manner of resting. The forelimb 
the callosities at the base of the 
are flexed forward. The tail 


Fics. 1, 2. Adelonycteris fuscus, 
touches the plane of support by 
thumbs. The phalanges of the wing 
is arched and the tip touches the ground. 
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pectoralis. The first three joints of the tail are displayed ventard; 
the remaining joints are displayed dorsad. The third metacarpal, with 
membrane palnad concealing contour at the proximal third. The 
fourth metacarpal is crossed obliquely by several nerves from the third 
to the fourth interspaces. 

Variations.—The second scallop of the auricle may extend up a little 
beyond the external basal ridge along the outer border, or it may be 
divided into two parts by a notch at the ridge, and that portion of the 
hem above the notch be revolute backward and reach the curve of the 
tip, thus obliterating the emargination. This was well seen in an old 
individual in the National Museum, collected by Mr. Henshaw in the 
Northwest territory. The external basal lobe may not have an involute 
border. The tragus may be scarcely at all convex on the outer border 
and nearly the same width throughout. The margin of the interfemo- 
ral membrane joins the tail at the joint between the terminal and the 
adjoining vertebra instead of half along the last segment which is the 
rule. The lobe at the end of the calecar is often absent, while the 
post-calearal lobe itself is rarely so. The tip of the tail in one imma- 
ture specimen from Panama (3214 Cain.) was not exsert. 

For variations in lengths of the metacarpal bones, see measurements. 

The following notes have been taken from a number of examples col- 
lected in California. The tragus is coarsely crenulate on the outer 
border. The first scallop is markedly convex. The second scallop is 
wide and conceals the posterior third of the external basal lobe, but 
does not extend far up on the first scallop. The fleshy tip to the tail 
occupies the greater part of the exsert portion. The face, ear, and 
membranes are black. 

In three specimens the manal formula is subject to variations. It is 
as follows: 


mm. min. Inm. 
Second interspace ..---......-- peireeiea elec eene eee seit aie eee 2 14 2 
Mhird anterspace).-.< 2.5.5... See a ae Pert aah UIA Es i te 8+ 611 13 
MOURGNAITUETS ACO =, <1a1se palais cicy= siete r= celeiecin Peewee banisiee ee ee tease ete dl 35 30 
MO BGAMIM Pears oe cists o sisjs stclspe tal nici aie oe a lnlalete aps cat Seiee) S vise sc vio we eisieete ees 44 42 44 


Skull.—The sagittal temporal crest is well developed over the me. 
sencephalon; of equal height with the occipital crest, the two forming 
a conspicuous elevation at the back of the skull. The region of the 
mesencephalon equals three and one-half times the length of the skull. 
The region of the proencephalon is flat and retains one roramen. The 
vertex of the face with a low nasal eminence for the anterior half. The 
posterior half is depressed, and is continuous with the anterior two- 
thirds of the sagitta. A shallow fossa is seen on the maxilla at the 
side of the nasal eminence. The fronto-maxillary region is moderately 
inflated. A distinct projecting lamina overlies the lachrymal bone. 
The inner wall of the orbit is nearly flat, while its upper border is in- 
flated. The infra-orbital foramen is large, subcordate, and defined 
inferiorly. The depression in the region of the foramen extends be- 
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yond the region of the roots of the third premolar in a manner much 
the same as in V. hesperus. A distinct lachrymal canal in the orbit is 
seen, but no concavity lies aboveit. The line produced downward from 
the upper border of the anterior nasal aperture intersects the dental 
arch directly back of the canine tooth. The paroccipital process almost 
reaches the level of the lower border of the occipital condyle. The 
region between the paroccipital process and the mastoid is not elevated ; 
it retains a deep incision inferiorly, and equals one-seventh of the 
greatest length of the skull. 

The space between the swelling over the roots of the upper incisors 
and canine is without groove. (See 4. serotinus.) The upper border of 
the anterior nasal aperture is rounded. (See A. serotinus.) 

There is no post-maxillary process. The tympanic bone with a small 
anteriorly produced process on the base. The anterior palatal notch 
reaches to a line intersecting the middle of the canine tooth. The 
height of the coronoid process above the level of the condyle greater 
than the width of the horizontal ramus. The interval between the 
angle and the condyle is semicircular. The impression for the masseter 
muscle is deep, and sharply defined inferiorly. Angle on line with the 
outer third of condyle, and is therefore scarcely deflected. 

Inner ear.—Superior semicircular canal, free; the external, scarcely 
free; a small opening is seen in the bone almost occupying loop. A 
small portion of the cochlea is exposed on the side of the skull, just 
below the union of the occipital with the squamosal. 

The openings of the septoturbinal space are confined to a large fora- 
men, placed just in advance of the nonperforate space. Near to the 
septum, at the anterior portion of the space, isseen a groupof foramina 
advancing well to the front. Directly opposite the beginning of this 
series, to the lateral side, is the groupof foramina for the first endotur- 
binal plate, while in front of the latter lietwo foramina for the single 
ectoturbinal plate. The arrangement is the same in Vesperugo. The 
ectoturbinal is as in Noctulinia noctula, with the exception that it is 
deflected a little more outward. The first endoturbinal is acuminate, 
with a uniformly sloping border. On the medium service the plate is 
not visible below the second and third plates. The second plate is as 
in N. noctula. The third is longer than wide. 

Mavillary teeth—The maxillary central incisor long, chisel-shaped, 
slightly inclined medianly in young and young adults, but to a less de- 
gree than in A. serotinus; bifid on the eutting edge, the outer nodule 
being larger. The cingulum narrow, uniform, entire. The lateral in- 
cisor rudimental, conical, cingulum broad, uniform, entire. Theincisors 
exhibit considerable variation. Some of these are exhibited in accom- 
panying figures. (Pl. Xv figs.8-10.) The modifications consistin propor- 
tion of cingulum to length of crown in the size of the small cusp on the 
cutting surface of the central tooth, and in the size and degree of concavy- 
ity on the outer border of the lateral tooth. In one example (specimen 
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without locality) the central incisor was not bifid. Canine with a nar- 
row posterior concave service; it is deflected a little outward so as to 
permit the flange between it and the palatal surface to lie in the axis 
of the tooth row. The palatal surface remarkable for a narrow column- 
like longitudinal ridge at the flange defining the surface anteriorly. 
The single premolar not distinctive; it lies in contact with the canine; 
in this regard it differs from the arrangementin A. velatus, where an 
interval is defined. The first molar with the first V-shaped figure is 
much smaller than the second; the protocone exhibits an occasional 
crenulated appearance posteriorly. In the second molar the V’s are 
equal. In the third molar the protocone is simple entire, the heel ab- 
sent; in this tooth the posterior limb of the first V equals one-half the 
length of the anterior, while the second Y is represented only by the 
initial half of the anterior limb. 

Mandibular teeth.—Incisors equal, crowded, all possessing trifid cut- 
ting edges, the third being slightly thickened, and in some individuals 
the trifid figure obscure. Canine with deep, broad, concave posterior 
surface, small lingual surface — the two being separated by a laminate 
flange; a prominent posterior cusp lies on the lingual side. The first 
premolar is smaller than the second, and is wedged in by the basal 
cusps of the canine and the premolar. The molars quite as in Vespertilio, 
i. é., With sharply acute cusps, especially prominent hypoconid, and 
small cuspule in posterior borders. 

Notes on the skeleton.—The coracoid process of scapula, with a small 
anterior spine from the free end—none from the posterior. The ex- 
ternal tuberosity of humerus slightly higher than the internal trochlear 
spine; small nodular, and looks directly backward. The oblique keel 
on articular surface wider than the grooves. The outer groove is much 
the narrower and confined to anterior and axial parts, 7. e., is absent 
posteriorly. The articular surface one-third wider internally than ex- 
ternally. The proximal rudiment of ulna not anchylosed to the radius. 
The slender thread-like shaft lies against the radius at its middle, but 
not joined to it. It ends in fibrous tissue, and is gradually lost near 
the wrist. The distal ulnarudiment is quadrate and perforate. Number 
of ribs, eleven. 

Habits and distribution.—The brown bat is probably the most com- 
mon species of any in the United States. The red bat and the little 
brown bat appear to be numerous in collections, and are more likely 
to be gathered in large numbers in some localities than is the brown 
bat. But on the whole the brown bat is the one most generally met 
with. It frequents not only the open country but the towns. It often 
enters our apartments at night in search of a resting place, and not for 
food, as is often surmised. According to ©. Hart Merriam (Mammals 
of the Adirondack Region, 1886) it is rare in the mountainous tracts 
of northern New York, and it is believed that the species may be, in 
the main, a dweller in the warmer low ranges. The highest latitude 
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named for it in the Monograph of 1864 was Lake Winnipeg, British 
America. J.J. Allen reports it from British Columbia. According to 
J. B. Tyrrell (Mammals of Canada, Toronto, 1888), A. fuscus has been 
collected in Ottawa City and Lake Winnipeg. Mexican and Antillean 
forms when compared with the more northern examples are found to 
be of the same species. It has been secured from all parts of the United 
States, but I am unable to give any rate of its distribution. 

C. F. Maynard (Mammals of Florida, U. c.) found it frequently in the 
northern sections of Florida, but more abundantly in the vicinity of 
settlements than elsewhere. ‘‘I once captured,” he states, ‘‘a female 
of this species which was heavy with young. I placed her in a cage 
and left her. After an absence of an hour or so I returned and found 
that she had escaped, but had left a young one clinging to the woodwork 
on the side. The little thing was entirely naked, but was furnished 
with teeth, which it showed when handled, and endeavored to bite, 
squeaking after the manner of all these animals. I replaced it in a 
cage, where it remained until night, but in the morning it was gone, 
and I supposed that its mother had carried it away.” 

The brown bat when at rest is notoften found hanging by its thumbs 
or feet. As arule, it rests with folded wings flat upon a rough wall or 
inside of a hollow tree, with its head directed downward. The follow- 
ing note is taken from a study of the living animal in captivity: 

The tail is arched beyond the second caudal vertebra: the fleshy tip 
is apparently tactile, and kept close to the plane on which the animal 
reposes. The toes are widely abducted (see Pl. xv1). When excited 
the little creature emits a rapid succession of short, high-pitched 
sounds, at the same time opening the mouth to an extraordinary ex- 
tent, exposing fleshy masses in the position of the masseter and internal 
pterygoid muscles. The animal is hibernating. It appears to be sim- 
ply drowsy; it can be easily aroused, and the heat of an apartment at 
about 65° F. restores it to activity. The breathing is entirely by the 
flank (so far as can be observed by sight and touch), after the manner 
of birds. As already mentioned, the hair of the back and loin is mod- 
erately appressed and of a different luster from that of the neck and 
head. The animal is not sensitive to moderate sounds, but loud noises 
startle it when not in deep torpor from cold. A puff of air blown upon 
it brings it up instantly from lethargy, causing it to contract its wings 
to the smallest compass and open its mouth in evident agitation. The 
ear when touched with a probe induces the external basal ridge to be 
curved inward (back of tragus) and lie against the internal lobe, while 
the deeper parts are completely closed; the tragus is erect and its axis 
oblique (outward and upward) to the axis of the auricle. 

Fat is stored up in this species (probably likewise in others) in two 
large coarsely lobate masses between the scapulie, in the recesses be- 
tween them and the head, and about the pubis. In the latter locality 
it is oily and less compact than is seen elsewhere. 
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Noteon Adelonycteris serotinus.—Dobson (l.c.) includes A. fuscusunder 
A. serotinus Schreb. In his judgment it should constitute but a variety 
of the Old World species. ‘It differs,” says this observer, “ from Kuro- 
pean forms of V. serotinus and from those from Central America in be- 
ing smaller, the forearm apparently never exceeding 1/.8 and the foot 
0.4; also in the somewhat deeper emargination in the upper half of the 
outer margin of the ear”’ He follows these remarks with a table of 
measurements of specimens from North America and Cuba, C. Hart 
Merriam (Mammals of the Adirondack Region, 1886), follows Dobson 
and designates A. fuscus, under the rules of the Nuttall Ornithological 
Club, as a geographical variety, viz, the V. serotinus fuscus. I have 
examined two adults and three immature specimens of A. serotinus 
(National Museum) in the preparation of this revision, and hold to the 
opinion expressed in the Monograph of 1864, that it is distinct from A. 
7uscus. 

In this connection the following description of A. serotinus is pre- 
sented : 

Hair everywhere, both on dorsum and venter, nearly unicolored; the 
base and greater part of the shaft is of a dull brown, the tips slightly 
lighter. The light shade is more marked on the venter than on the 
dorsum. The young are much lighter, and present a distinctly pallid 
appearance everywhere. The color of the tips of the hair of the dorsum 
is lighter than that of the shafts. 

The hair on the membranes in both adult and young as in A. fuscus, 
except that a sparse growth of pallid hair extends on dorsum of the in- 
terfemoral membrane between the tail vertebre and the thigh. This 
space is naked in A, fuses. 

Skull—The lachrymal swelling on the orbit is convex; seen from 
above it is much more prominent than in A. fuscus, while the process 
over the lachrymal is much less trenchant. The sagittal crest at the 
occiput is stouter. A conspicuous groove lies on maxilla between the 
swelling over the roots of the canines and incisors. 

Teeth —The lateral maxillary incisor is convex on outer border in- 
stead of being concave. I have seen but one exception to this in A. 
serotinus; in A. fuscus it is the rule. The median maxillary incisors 
are sharply inclined toward each other. The anterior nasal aperture 
is acuminate above. The lower incisors are more crowded than in A. 
Juscus; the outer tooth is in contact with the canine by a broad surface. 
The hypocone of the last molar is quadrate. 

In A. fuseus the palatal rugie are seven in number. The first lies 
directly back of the incisors and is entire. The second and third are 
simple, and as a rule lie straight across the palate and are arranged in 
double crescents at irregular intervals, 7. e., the spaces between them 
are equal. In A. serotinus the palatal rug are also seven in number. 
The first is interrupted in the center. The second is sinuate instead of 
straight as in A. fuscus. The remaining are arranged in crescents at 
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equal distances apart. In a half-grown example-the rug are through- 
out arranged in crescents. I place but little reliance, however, upon 
the characters derived from the ruge. 


Measurements. 


[U.S. N. M., 11217. 9. Brazos, Tex.] 


Millimeters. 

Head and body (from crown of head to base of tail)..-.........-------...---.- 52 
Avene Rio farm is ere Sp 22 eee an ae ear ee ate eee er 29 
Meno th otforearme = sec secs aaeeie ee eles ered Feea ee See ee ee ee 47 
First digit: 

Length of firstimetacarpal bone:ts— 22. tees Sena eaeee eee eee 4 

beneth’ of phalangesicc.-— seen ee eee eee eee Bs Sepa ae aera 5 
Second digit: 

Length! of second metacarpal bone. -c- sess ee ee eee eee eee 41 

Lene th-of firstyphalanx: 220 Soke see Eee ceo eee ee ee ee eee 4 
Third digit: 

enethoot third anetacanpal boness-ce essen 2 eee eee eer neee eee ee eee 42 

Reneth ‘of first phalanx 6 <2 oe seo tos et cet oe oo See ee ee 16 

envth of second phalanx: 22: fae oe sees e-a ee one bee eee ee ee ee eee 15, 
Fourth digit: : 

hence th ot fourthometacarpall bonesa=2- sees rnaees Beare ce ae eee 41 

Length of first phalanx..... "Pa eT e ae Db monae wie arial Seen ioe Seca = eee 14 

Wenatior secondsphalamxcene. ei seises sameeren eee eee sore Sede vaio 9 


Fifth digit: 
Length of fifth metacarpal bones... 2 202-2. sas somes aes = ee eae ee 


Denethot hestiphall snk esse eters es ots oe a ee 10 

Leneth.of ‘second phalanx 2507 2. sowss. 5 ores shee cee see eee ee 6 
Wench’ of head <5 j. fie sao 5 sae che cae te wee boas See oe ee ee ae 12 
Height of ear 22 ote osoo cise oe eases ooo eee ee a ee ee eee ee eee 14 
Heiont of tracus:: fos i abit clad aie Aosta e eee Se eee eee 7 
Length of thigh: (i505. sop as. f5 oe nie eels ee ae ee ra 18 
Wueneth, Of tibia 55 fen cheeses sas ee oer et eS eee ee ee 18 
Wenpth Of To0bs.. 2Us 2... yeesoe gee tobe eee eee ae eae te eee 9 
Tene Ror halle Ue Wee Ss Re oe he Rc re ee ee Secs nae seat 46 


Measurements from first edition of Monograph. 























From Length ee 
enon aanhes tip of | Length ene | Length of | bene | Height | ash Ex- | Natureof 
; “'nose to | of tail. | of tibia. longest ancl) of ear. fs panse. specimen. 
tail. arm. finger. | umb. | agus. 
! | 
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List of specimens. 
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Genus VESPERUGO Keyserling and Blasius. 


Dental formula.—Molars = premolars ZN caninis 7 incisors =x2—34 teeth, 

The subgenus Vesperugo was established in 1839, by Keyserling and 
Blasius (Wiegmann’s Archiv, 1839, 312; Wirbelthiere Europe as 1840). 

It is characterized by the possession of two premolars in both the 
upper and the lower jaw.* Itresembles Adelonycteris in the naked face 
and absence of whiskered lips. 

For remarks on the separation of this genus from Scotophilus, see 
Adelonycteris. 


1. Vesperugo carolinensis (Geoff). The Carolina Bat. (Plates xvii, xIx.) 


Vespertilio carolinensis Geoff. Annal. du Mus., Paris, 1806, vu, p. 193; Desmarest, 
Mammalogie, 1820, 136 (not Temminck; see Adelonycteris). 

Vespertilio georgianus Fr. Cuy., Annal. du Mus., Paris, 1832,16; Leconte, Proce. Acad. 
Nat. Sei. Phila., 1855, 436; Wagner, Schreb. Siiugeth., v, 1855, 750. 

Vespertilio monticola Bachman, Proc. Acad. Nat. Sci. Phila., 1841, 92. 

Vespertilio crassus (?), Fr. Cuy., Annal. du Mus., Paris, 1832, 17. 

Vespertilio salarii (?), Fr. Cuy., Annal. du Mus., Paris, 1832, 17. 

Scotophilus georgianus H. Allen, Monog. N. A. Bats, 1864, 35. 

Vesperugo georgianus Dobson, Cat. Chirop. Brit. Mus., 1878, 235. 

Vespertilio erythrodactylus (?), Temminck, Monog. Mam., 1835, 11, 237. 


In the opinion of Mr. J. A. Allen (Mam. of Massachusetts), V. georgi- 
anus of Fr, Cuvier is the same as Vespertilio subulatus (V. gryphus). The 





“I exclude Noctulinia noctula and Vesperugo leisleri. See Proc. U.S. Nat. Mus., 


1893, 30. 
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acceptance of this conclusion would leave the species which is here 
described unnamed. Unfortunately no one can definitely tell what the 
Vespertilio georgianus really is, if we put aside the testimony of Major 
Leconte, who sent the original material to Fr. Cuvier for study ( Vide 
Monograph of 1864, p. 37). 

This species was named Scotophilus georgianus in the first edition of 
this Monograph. The assignment to Scotophilus has been explained on 
pagelll. The specific name was derived from the paper of Maj. Leconte, 
in which it was claimed that while the number of the teeth was that 
characteristic of Vespertilio, the back was described in the following 
language: “ Dark plumbeus above tipped with bright rufous, the hair 
so arranged that the pelage appears varied with black, particularly on 
the upper part of the back.” No other bat than the one under dis- 
cussion has fur so colored; so it is evident that some other species than 
a member of the genus Vespertilio was intended. The statement re- 
garding the teeth was erroneous. I was favored with an opportunity of 
examining a collection of bats which had been named by Maj. Leconte, 
and the bat identified by me at the time of writing the monograph as 
Scotophilus georgianus, is undoubtedly the same as the one named 
Vespertilio georgianus by Maj. Leconte. 

The following passage from the Monograph is apropos to the present 
statement: 

This species has been but imperfectly deseribed by the authors above cited. Fr. 
Cuvier’s diagnosis is quite incomplete, and would be undistinguishable from that 
of the smaller form of V. gryphus had it not been that, from having sent the author 
the specimen from which the description was taken, Maj. Leconte was familiar with 
the type, and afterwards gave a more exact description of the animal in the work 
above cited. He, however, was himself in error in some particulars, especially in 
making the dentition similar to that of V. subulatus (V. gryphus), and in asserting 
that the last false molar of the upper jaw was bi-emarginated. I have before me a 
large series of specimens, some of which have Maj. Leconte’s name attached, but in 
none of them have I found any internal basal bi-emarginate cusp as described by him, 

Dr. Bachman’s description of V’. monticola applies well to 8. georgianus, excepting 
in the measurements, which, in the case of the ear and tragus, are entirely too small 
in proportion to the size of the body. I have an alcoholic specimen, marked J. 
monticola, in the same handwriting as some other specimens purported to have been 
labeled by Dr. Bachman, which is beyond doubt S. georgianus (TV. georgianus), the 
ear and tragnus being of the usual size. 

Vespertilio carolinensis Geoff. (Annales du Museum, 1806, VIII, fig., 
pl. 48) is figured as having tivo premolars in the upper jaw. Temminck 
(Mammalogie) gives five molars in each jaw. This fact would separate 
the species from Vespertilio and place it in Vesperugo. The figure of 
the head (Fig. 1, pl. 59) is quite compatible with that of Vesperugo. 
Geoffroy (/. ¢.) and Desmarest (Mammalogie, 1820, 136), however, both 
speak of its resemblance to V. murinus. The writer last named also 
speaks of its resembling V. becksteinii, Leisler, a species not known when 
Geoffroy framed his description. 

Temminck, for some reason not given, claims that his Vespertilio car- 
olinensis resembles V. serotinus, and thus indicates its relation to the 
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EXPLANATION OF PLATE XVIII. 


. Front view of head of Vesperugo carolinensis. 
. Side view of same. 

. View of tragus and inner surface of auricle. 
. Wing membrane. 


Tail and interfemoral membrane. 
Skull seen from above. x 2. 


. Skull and lower jaw seen from the side. x 2. 
. Maxillary incisors. x 28. 
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genus which in this essay will receive the name of Adelonycteris. But 
Temminck’s figure does not harmonize with his statement; the ar- 
rangement of the digital nerves in the fourth interspace of the wing 
membrane being precisely that of Vespertilio; the lips are whiskered, 
the tragus erect and subulate as in the American species. Neverthe- 
less Temminck was followed by Maj. Leconte, myself. and Dobson; 
and so it came about that Vespertilio carolinensis Geoff. up to the date 
of the present writing has been considered to be not a species of Ves- 
pertilio but one of the genus having less than three premolars in each 
jaw. It is evident that these statements are less substantiated by facts 
than are those of Geoffroy and Desmarest. Unfortunately the skull as 
figured by Geoffroy is that of a vesperugan species, while his descrip- 
tion is of a vespertilionine species. Can we conclude that the correct 
figure is drawn, and that both Geoftroy and Desmarest were in error in 
claiming that a resemblance exists between V. carolinensis and a spe- 
cies of Vespertilio? I think the conclusion last drawn is the correct 
one, and I infer that a bat with two premolars in the upper jaw was 
known to Geoffroy inhabiting the United States near Charlestown, 
S.C. This being assumed I note that the tragus, while of the same 
shape and relative size asin V. murinus, is yet half heart shape (demi- 
ceeur), which, while not accurate for a North American Vesperugo, is 
not directly misleading. The tips of the hair of the belly are certainly 
yellow, and V. georgianus of Leconte is the only one in which they are 
so. The face is also shorter and relatively broader than in V. murinus. 
So serious is the discrepancy between the description of V. carolinensis 
ot Temminck and his figure that his account must be put aside. 

I conclude that the Vespertilio georgianus of Maj. Leconte, Scoto- 
philus georgianus, of my Monograph of 1864, and the Vesperugo georgi- 
anus of subsequent writers, must be considered synonyms of Vespertilio 
carolinensis Geoff.,and that the name georgianus Fr. Cuvier must be put 
aside and that of carolinensis substituted therefor. 

Concerning Vespertilio erythrodactylus Temminck, it may be said 
that while one false molar only is stated to be in the upper jaw, the 
entire number of molars is given as five. The membranes are black, 
but the base of the fingers and the “‘interdigital membrane of the first 
finger” are red. The tragus is subulate (en feule de saule); the fur is 
light red brown above (base of tail well covered), lighter shades of the 
Same predominating below. Length of head body, 1/.6/” to 2’; tail, 
1’.4”; forearm, 1/.2/’; expanse, 7.6’” to 8. The specimens upon 
which the above description is based were collected in the neighbor- 
hood of Philadelphia. On the whole, V. erythrodactylus, other than in 
the red color of the base of the fingers and the length of the forearm, 
bears a close resemblanceto Vesperugo carolinensis. It is well to state 
that Maj. Leconte (1. ¢.) has failed to identify V. erythrodactylus. 

Diagnosis.—Membranes of a dark brown color; hair chestnut brown 
mixed with paler shades; the thigh is hairy throughout; the ear is as 
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long or slightly longer than the head; second interspace without pig- 
ment. Predigital line absent in fourth interspace, asarule. The nerve 
may arise from angle as in A. fuscus. Very rarely on one side only is 
the arrangement asin Vespertilio. Transverse lines of the interfemoral 
membrane numerous, regular, furnished with minute dots which 
are hairy. Post-calearal lobe absent. Foot one-fourth the length 
of the forearm. Tip of coracoid furnished with two coequal processes. 

Description.—Ear oval with slightly convex anterior sinuate, or 
straight outer border and blunt tip. The internal basal lobe much 
longer than high, as in Adelonycteris. The external basal lobe begins 
at the pilose post-rictal wart as a low skin-fold. Gradually it becomes 
higher, and at the posterior half is a thickened nodule with an inelina- 
tion to incurve on the concavity of the auricle. The second scallop 
(hem) is larger than the external basal lobe. The external basal 
ridge ends on the border of the ear in a thickened convex border (first 
scallop) which extends one-half the height of the ear. It is followed 
by a shallow emargination, above which underlies the blunt tip. The 
tragus is erect, with blunt tip and straight inner border, The outer 
border is wider just above the well-defined notch than elsewhere and 
is slightly convex. The basal lobe is rounded and diverted forward. 

The face more hairy than in A. fuscus and less blunt at the snout, which 
is searcely, if at all, concave on the outer border. (No. 6088 U.S. N. M.) 
The fur of the back dark brown, almost black at basal half, apical 
half abruptly contrasted to base as being pallid, dull yellow, or light 
chestnut, the lastmamed hue predominating, the extreme tip again 
darker sienna, though of lighter shade than the base. The fur of the 
venter the same as that of the backs but without dark tips. A harmony 
exists between the colors of the two sides; thus, when the back is dull 
yellow the venter is of the same color, and so for each of the shades; 
the hair on the membranes unicolored. In specimen No. 49798. I, 
Woburn, Mass., the dark tip to the fur, especially on the dorsum, was 
so long as to give a somber cast to the entire pelage. In new examples 
from Bee County, Tex. (Nos. 3482 and 3483, Am. Mus.), this character- 
istic was particularly well marked and suggested the style of colora- 
tion seenin Atalapha. The hair on the membrane on the dorsal aspect 
covered the proximal third of the arm, and extended thence on the 
membrane outward to a line answering tothe knee; hence the mem- 
brane is curved for a greater distance than would be indicated by the 
extent to which the humerus is covered. The species is distinctive in 
the entire thigh being hairy. The interfemoral membrane is hairy at 
its basal half and of a uniform iron-rust hue. The haired surface in- 
eludes the proximal half of the tibia. 

On the ventral aspect the membranes are furred at the proximal 
third of the humerus, and thence as a sparse thin growth in the inter- 
val between the elbow and the knee. The interfemoral membrane is 
heavily furred below the pubis, and very sparcely so on the transverse 
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lines for nearly its entire extent. Specimen No. 5985 8. 1, Carlisle, 
Pa., retains searcely any basal or apical brown on the dorsum, the hair 
is of an obscure pallid hue, while beneath a rich chestnut color pre- 
dominates. 

A young specimen which measured 30"™ from crown of head to the 
pubis possessed short unicolored hair throughout. On the dorsum the 
hair was light rufus brown. On the venter the color was more obscure. 
The left side of the neck and body was old gold, while the right side 
was the color of the rest of the venter. The hair on the front of the 
neck was not smooth, but presented the appearance of a ruffle or irregu- 
lar roussette. On the membranes the hair distribution was the same 
asin the adult, excepting that the dorsum of the interfemoral membrane 
was furred to a line above the ankles. 

Variations.—The ear may be slightly longer than the head. Varia- 
tions in the arrangement of the nerves of the fourth digital interspace 
are noted in the diagnosis. 

The membranes.— V. carolinensis is remarkable for the absence of pig- 
ment from the second digital interspace. The wing membrane is at- 
tached to the foot at the base of the toes. The tip of the tail is exsert 
from an ample interfemoral membrane, whose free border is slightly 
convex. The calcar ends without marginal tip; there is no post cal- 
earal lobe. The bodies of the caudal vertebre are all dorsal; the 
upper part of the interfemoral membrane is not furnished with trans- 
verse muscle fibers. 

Intercostals are three in number. Coraco-brachialis fascicle from the 
axilla. The fourth interspace with two long conspicuous predigitals, 
but, as a rule, no postdigital. The third interspace with the nerves 
from the metacarpo-phalangeal joints. In a few specimens the two 
dostdigitals arise from a common line which extends parallel to the 
fifth metacarpal bone, in which case a close resemblance to some forms 
of Adelonycteris fuscus is seen. The terminal phalanx of the fourth 
finger as in L. noctivagans. 

The interfemoral membrane is marked by a number of delicate trans- 
verse, slightly pilose lines, which can be traced upward as far as the 
second caudal vertebra. The pilose spots are conspicuous on these 
lines, as well as on those of the endopatagium near the body. The 
terminal cartilage of the fourth digit is directed pollical. 

Maxillary teeth.*—The central incisor bifid (rarely monocuspid); a 
thin lamina terminates the tooth posteriorly. The lateral is smaller, 
with a thin transverse lamina on either side of the single cusp. An in- 
terval between the lateral and the canine. The canine asin A. fuscus, 
i.e., the posterior surface deflected outward beyond the axis of the den 


“Maj. Leconte (J. c.) notes the following: ‘Posterior false molar of the upper 
jaw has an interior basil, biemarginate cusp formed from a prolongation of the cal- 
caneum of the tooth, and the canine of the lower jaw has an interior, blunt, basal 
lobe.” Ihave not recognized the peculiarities here noted, 
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tal line, the palatal separated from the posterior by a prominet flange. . 
The first premolar is less than half the size of the second. It is in the 
dental line, but, owing to its minuteness, it appears to be depressed 
when seen in profile. Molars with well-defined cingula; first and sec- 
ond molars as in A. fuscus,except that no trace of heel is seen. The 
third molar with outer surface more deeply fluted than in A. fuscus and 
the rudiment of the second V-shaped figure is longer. 

Mandibular teeth_—None of the teeth crowded. This remark is es- 
pecially applicable to the incisors and premolars. Incisors arranged 
in a V-shape row, flat, trifid, first and second touching, but the third 
separate from the second and the canine. Canine not curved back- 
ward, presenting nowhere a concave surface. Very prominent flange 
between the posterior and lingual surfaces. Cingulum prominent, 
forming two cingules, one anterior—the larger—and one posterior 
(talon?). First premolar small, with entire robust cingulum scarcely 
touching canine. Molars quite asin Vespertilio and allies. Very high 
cusp points and pointed apex, which is subequal with V. 

Variations.—In specimen the upper central incisor was bicuspid. 

Skull—The mesencephalon is 2"™; the length of skull, 13™™; the 
greatest width, 7’™; the least width, 3™™. The posterior temporal 
crests are apparently absent. The sagittal is faintly expressed; it is 
not visible beyond the middle of the vertex. The anterior temporal 
impressions are defined. The nasal eminence is absent. The entire 
region depressed with a linear ridge on either side. The fronto-maxil- 
lary inflation is conspicuous above the orbit, forming a bold oblique 
ridge, which is considerably raised above the level of the nasal bones. 
Both lachrymal and infraorbital foramina conspicuous. <A line from 
the upper border of the anterior nasal aperature falls directly back of 
the canine. The paroccipital process is small rounded, and not pro- 
duced below the level of the paroccipital. The intermediate space is 
incised below. The lingual tongue reaches the tympanic bone; the 
tympanic bone is incomplete above. The pterygrid process is fur- 
nished with a rather long style. The masseteric impression reaches 
the lower border of the horizontal ramus. The angle produced beyond 
the condyle and deflected outward so as to intersect the outer edge of 
the condyle. In a specimen from Carlisle, Pa., having unicuspid max- 
illary incisor the temporal crest is absent, and the two sagittal tem- 
poral impressions do not meet, at the same time that the post-temporal 
crests are more marked than in most specimens. The mandebe is dis- 
posed to be entire, ¢. e., the halves do not fall apart as readily as in 
other species. 

Notes on the Skeleton.—Coracoid process of scapula, broader at base 
than at the free end, which is furnished with two coequal processes, 
Glenoid region with large concavity on the outer surface. Humerus 
so similar to that of V. vesperus that with the exception of size (it is 
21™™ Jong) the two might be of the same species. Proximal rudiment 
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1. MAXILLARY TEETH OF VESPERUGO CAROLINENSIS. X 12. 
2. MANDIBULAR TEETH OF SAME. X 12. 
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of ulna not anchylosed to radius. The long thread representing the 
shaft appears to join the radius at the distal third; it is more fixed 
than in Vesperus. The distal rudiment oblique proximal and concave 
outer border (perforate?). The ribs are eleven in number. The pec- 
tineal spine of the innominate bone small, little more than a nodule. 
The thyroid foramen elliptical. The tuberosity of the ischium not pro- 
longed. The posterior border of the innominate bone oblique. The 
cavity of the pelvis narrowed from side to side. Fibula as long as the 
tibia. 

Habitat—The Austroriparian region, and extending thence to the 
north as far as Carlisle, Pa., and to the west to eastern Missouri. 
Nothing is known of its habits. It is often found in collections asso- 
ciated with Vespertilio gryphus, but it is not known to be collected in 
the same locality with this species. 


Measurements. 


[Mus. Comp. Zool. 59929, Short Cave, Ky.] 


Millimeters. 

Head and body (from crown of head to base of tail)......-..--:-..:....+----- 26 
PMU HOU ATAU N SOE ao sce ooh ee a eRe ce eet Asin e eed Satsl slates tone Sease eee cne 21 
Pcs te MO tet OLCALIMoeiers <1) steisiso- cin'= eselclevel siciieleieietel cise eaieiaie lh eteieletelstar Inicio mieten s 31 
First digit: 

Heng th ob ATsb meLacanp aleOONeO ys 42e =e seme cic © od eete obs Se consis cies 2 
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Measurements from first edition of Monograph. 















































From | : Length ae 
Current nv tip of | Length penal Leneth of Henee Height Heiet Ex- Nature of 
ber. none to of tail. aia of tibia. jongeet thumb.| °f ea: aie panse. | specimen. 
In. En Week. In. In. In. In. In. In. 
B2O8 sa acieniain we 1.8 1.6 | 1.4 0.6 2.4 0.4 0.5 0.3 9.0 | Alcoholic. 
D207 eice ots = ae 1.6 1.6 1.4 0.6 2.4 0.4 0.5 0.3 8.9 Do. 
BOR Ie essere 1.6 1.6 | 1.4 0.6 2.3] 0.4 0.7 0.38] 8.6 Do. 
OBZ or. cece 1.6 1.5 1.4 0.6 2.3 0.4 0.6 0.3 8.6 Do. 
DUSaeeeeweeEe ss 1.6 1.5 | 1.4 0.7 2.2 O.4 0.5 0.3 8.6 Do. 
Bossy isis eae 1.6 1.6 1.4 0.7 2.3 0.4 0.5 0.3 9.0 Do. 
SOBRE Hk alee 1.8 1.6 | 1.3 0.6 2.3 0.4 0.44 0.3 9.3 Do. 
Bad o eee seeee 1.6 Avonlea pele 0.6 as2ae nous 0.5 0.3 9.3 Do. 
1.6 1.6 | 1.3 0.6 2.2 0. 34 0.5 0.3 8.11 Do. 
Us) ES eeeon 1.6 1.6 | 1.3 0.7 2.2 0. 43 0.5 0.3 8.10 Do. 
| 
List of specimens. 
aan aa Locality Presented by— Nature of Collection 
number. |mens. ‘i RECeI SOs: ; 
D297 ee clne =|, BO MC arlBle eae cmma cc cmetciea =e SS. Bep bain ie enl- eater sino e In alcohol..| U. S. Na- 
tional 
Museum. 
ag Beemer iL aoe scs OO! seec im encetece se misa detects Ope eeeenee eee ate Dry skin... Do. 
allonecen: iba! SWS hm OOM oreo een aie see (2) In aleohol.. Do. 
5QOR ee a. a eee QOrs at ste siseeisact= Om Giranrd os sca52 seeeeccee “se eng sees Do. 
5440...... 1 | Hampshire Co., Va....------ Mi Mi Donald: seme nee eremn =e Dry skin... Do. 
DAU sc wees Bl GlarksGo.. avidiee secre. gece DreWenner lige ene In alcohol.. Do. 
Hoo De eeee lye Mount MORmOnt = se. ana 5 see (?) =O sess Do. 
al eee 1| Whitfield Co., Ga.........-- ASN GOENATOtS sees. me eee see adOseenece Do. 
5442...... 1S G@BOn eae seers teat Wika Cligpienioor too ssoschcocos Dry skin... Do. 
ad gene ate 1 | New Orleans....-........-.- IN- OS AGad Saas enacecene In alcohol. . Do. 
Gy eae He ate AuOTIS NE OSS- Saher ate ce Dr. G. Engelmann........-- LwetdOscanens Do. 
BaIBase. es | Cairo; Wore ees ake eee R. Kennicoth: -=-52--2-=2s-25 see GOneaenee Do. 
5605-222 1) ‘Poteau Creek, Ark: >. =... --- DriGucyshunrards.s2-s--<e 522 CO seccne Do. 
Dalieeeeee 3 | Matamoras, Mex............ Lit: Couch (Berl Col.)ss---c- Zoe SOK aces Do. 
Gy Se eee A) Umitedt States’ ose asca--2 2 Major IGeconte: - =...) --=---- she OO Sea eere Do. 








2. Vesperugo hesperus H. Allen. The western bat. (Plates xXx, XXI.) 

Scotophilus hesperus H. Allen, Monog. N. A. Bats, 1864, 43. 
Vespenego hesperus True, Proc. U. S. Nat. Mus., 1887, 515. 
Vesperugo merriami Dobson, Ann. & Mag. Nat. Hist., (v), XVIII, 1886, 124. 

Diagnosis.—Smallest bat in the fauna; forearm 26™™, Tragus not half 
the height of the auricle; inner border concave; outer convex tip blunt. 
Lower seallop slightly revolute; external basallobe not revolute oblique; 
base searcely wider than the narrow blunt tip; interfemoral membrane 
ample with post calearal lobe; tail extended one half its length beyond 
the ankle. The metacarpal of the third digit as long as the forearm; 
the first phalanx of the same shorter than the second. The second 
digit not longer than the third metacarpal bone. Foot larger than the 
thumb, equals over one-fifth of thelength of the forearm. Penis cylin- 
droid. In the third maxillary molar a trace of the last limb of the sec- 
ond V is discernable. Transverse line on the interfemoral membrane 
interrupted at the pubotibial line. 

The manal formula is expressed as follows: 


: Millimeters. 
First interspace. 4-2 jsse eis case Bisse stoseisie? ceuesets wioisit-eiwiobie rele sine actere se 1 
Second interspace...--. Stistete tale eters owawelalcise Swe isiee waeltin eee foewlacaeceee eres omeiees 6 
Third interspaces.+taa-serias saciosetstee ae site bee o2vezies Jase aaes Modest elece eee eee! 


POTOATM od. 's.s<ccicwceeiew oeae nine sade weieematones eclecasae dbewticgeeese eee ee eee maa 





Fic. 
FIG. 
Fic. 
Fie. 
FIG. 
Fia. 
E1G: 


EXPLANATION OF PLATE XX 


. Front view of head of Vesperugo hesperus. 


Side view of same. 
View of tragus and inner surface of auricle. 
Wing membrane. 


>. Tail and interfemoral membrane. 


Skull seen from above. x 2. 
Skull and lower jaw seen from the side. x2 
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Description —Ears oval;* the anterior border of the ear sharply 
convex, inclining backward and upward to the rounded tip; the upper 
half of the posterior border is concave and without scallop. The lower 
half is provided witha small, reverted scallop, which is continuous with 
that of the space between the external ridge and the nonreyolute 
slightly tapering, external basal lobe; a delicate flang extends from the 
lobe to the angle of the mouth. 

The fur is thicker on dorsum than on venter. It is black at the basal 
two-thirds and dark gray verging to light ocher or almost white, at the 
tips. Itis lighter on the crown than elsewhere. On the venter the 
same colors prevail as on the dorsum, but the gray color is of a lighter 
shade and tends to become white. The fur is unusually compact on 
neck and below the lower jaw. 

In No. 5406, U. S. N. M., the second digit is as long as the third meta- 
carpal, 7. e., the phalanx does not extend beyond the third metacarpal 
phalangeal joint. The penis is slightly flattened and ends in a moder- 
ately expanded prepuce. 

Membranes.—Intercostals three in number, the lowest appearing at 
the knee and passing to the free margin of the endopatagium. Coraco 
brachialis fascicle appears at the middle of the humerus; it is simple and 
apparently joins a vertical line which is extended downward from the 
elbow. The triceps fascicle system with a single inferior line, but with 
no superior obliques. Thefourthinterspace with digital nerves asin Ves- 
pertilio, in this regard markedly differing from other examples of Ves- 
perugo which have been examined. The interfemoral membrane is pro- 
vided with a pubocalcaneal line. 

Mr. Dobson is inclined to believe that V. hesperus is identical with 
V. abramus, an old world species of extensive range being found in 
middle Europe, the oriental region, and the northern part of the Aus- 
tralian region (see Appendix). But American zodlogists have not 
agreed with this opinion. Mr. F. W. True has made this question the 
subject of a special note (Proc. of the U.S. Nat. Mus., 1887, p.515) and 
concludes that V. hesperus is ‘distinct and valid.” Mr. Dobson de- 
scribes a specimen of Vesperugo from North America under the name 
of V. merriami. This specimen I have not seen. Mr. True believes 
that it is the same as the V. hesperus of the monograph. This is con- 
clusive that Mr. Dobson after examining V. hesperus (as identified by 
Mr. True) did not recognize it to be the same as V. abramus, but a dis- 
tinct species. The material upon whieh the original description was 
based was impertect. It consisted of two dry, imperfect skins and a 
single alcoholic specimen. It has been obtained-since in abundance. 

Maxillary teeth.—Incisors both conical and unieuspid. The median 
the larger. A small space between the lateral and the canine. The 
first premolar minute as in Atalapha and wedged in between canine and 
second premolar inside the longitudinal axis of the tooth row. The re- 


“In the monograph, the statement on page 44 that the ears are rounded is an error, 
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maining teeth much as in Vesperugo carolinensis, excepting in the last 
molar, where a trace of the last limb of the second V is discernible. 
The Grawing exhibits this rudiment a little longer than is the average. 

Mandibular teeth.—The lower incisor with third tooth contiguous with 
second incisor and with canine. The first premolar in firm contact with 
the canine. In other respects the teeth are asin Vesperugo carolinensis. 

Skull.—No trace of posterior temporal crests or sagittal crests are 
seen. The anterior temporal crest is well defined. The mesencepha- 
lon three and one-third times the length of the skull. No nasal emi- 
nence is seen; a shallow groove is present at the anterior third of the 
face vertex; back of this groove lies a well-defined oval pit. The infra- 
orbital canal is as in A.fuscus Both the groove and the pit are sharply 
limited at the sides by lateral ridges. The upper surface of the max- 
i]laisdepressed.* The paroccipital process is rudimentary and scarcely 
visible. The tympanic bone is incomplete above. 

Notes on the skeleton—The bones much the same as in Vesperugo 
carolinensis. The free end of coracoid with long process on the vertical 
side instead of the small tubercle of the species just named. The pec- 
tineal spine of the innominate bone aciculate, long, equaling one-fifth 
the length of the ilium. The thyroid foramen is subround, the ischium 
narrow, the tuberosity prolonged, the posterior border of the innomi- 
nate nearly horizontal. Sacrum composed of four elements. 

Habitat.— Vesperugo hesperus ranges trom the low, hot plains of Mexico 
upward into the Californian basin through the valley of the Colorado 
River and the surrounding country. Dr. Merriam informs me that it is 
never found in the mountains and the limit of its distribution is sharply 
limited to the lower ranges of hillsides and to the plains. According 
to the same observer (N. A. Fauna, No. 3, 1890, 37) V. hesperus is found 
in swarms in the Grand Caiion of the Colorado River. It inhabits the 
crevices of the cliffs and is often found drinking from springs. ‘ The 
flight of this species is so swift and zigzag that it is a very difficult 
species to shoot in the rapidly failing light. The young, as usual among 
bats, fly more slowly and steadily and are easily killed.” It inhabits 
crevices in cliffs and begins to fly before dark in the evening, at which 
time swarms of them come up over the brink of the canon and flit 
about among the pines and pinon. 


Measurements. 


[San Sebastian, Cal. @ Cal. Acad. Sci.] 


Millimeters. 

Head and body (from crown of head to base of tail) .-.--.----.-------++-------- 26 
Length of arm... .<.;-:6.5 5-2 4-65. 2+ eB geek so oe = eee 16 
Length of forearm... .<5.--.--2 sceces seege= vee + 6s <n sie e™ hen ee nee 26 
First digit: 

Length of first metacarpal bone........-------------+ +--+ -++- 2-22 rere eres: 1 

Length of first phalanx......-.---.----s-0-2- 20 -2- <0 yn nner ween een 14 
Second digit: 

Length of second metacarpal bone ...-.-.--.-----------+--+----+2 +2222 077+ 26 

Length of first phalanx SERS ea Bae RE ea ea eg ere i 





*The hard pi late is depressed, saucer-shaped, i. ¢., is equally concave from before 
backward and from side to side. eae 
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1. MAXILLARY TEETH OF VESPERUGO HESPERUS. X 16. 
2. MANDIBULAR TEETH OF SAME. X 16. 
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Measurements—Continued. 


Third digit: Millimeters. 
Meniheok nerdy metacarpal DONC=-..--=- +-- 0220-260 cece wane ewe eee ne oo == 264 
Length SECRETARIES tata ie sateen aio raee nba cnam oe once aaa GO 
Len eth i Hee One hilar <2 2 Soa! 3 cee eee <= Acisinidegensizecs atewieees 9 

Fourth digit: 

Length OL LOULboMeracarmpal DONG <2 5-225 26025-2223 occ se ssseeaes bas clcecs 25 
Length Asta ETLOIS tap eh An Naa ese yreete iS miei el = sitar ne etemata iain focis = tas 7 
ICG hs OSG COT Clay Pratl ea Ya ante aye ete ere areata te hte aie e eter ote eee ceiereioie) a)= eye 6 

Fifth digit: 
ern nO te thule me oe WT 1) ae ONE mre olen aero leita taiaic ale = wie selene cia So ey lee 25 
Meni ihtotenirs ts plalanxe= <5 5 fot sei snot icc is cai Se sloisel Sor wien cas apes nye 5 
Leneth Ol secondiphalanwre sa sessas ses 22s sas see ote Sea e tenes hee eee 4 

Length inertia pe er ieee eh LS op abit ea ae es 13 

CS gre eho vb ak 1 ae pep Set NS a ec ie Ee pe a DN a al ga Oe 10 

Height OMGUr APS .0 Meso cio e a cate oe ne eee eee wate See RRL Cell eis ee 

Length of thigh SERS eth Sel ape Case Eie widialaf= eee See esis wale. aie erate sedis a Sea ae See 114 

Length Pe isi ene rae ta Ie ett etter keg nce com 10 

Length OOO CE eee ean eat oe je seas ee see sess Se Nas ies ee ot Bones suse aL bee 44 

Length Ole balleeterns semen: ta cetpe(c cise Sak cinta (ois Seite na cael as ate oceans aloe 28 


Measurements from first edition of Monograph. 
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Current UD Length Length of} Length Length of Length of| Height |Height of 




















number. o fae of tail. forearm. | of tibia. es | thumb. | of ear. | tragus. Expange. 
| io et TG | 
Inchés. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | dishes, 
5406 1.4 1.0 eae 0.5 1.8 y 1 0.3 0.12 | m0) 
6015 1.4 2 ie 0.5 TG wie Os 0. 54 Osten 4 
5510 9 0.11 1.4 0.4 2.0 0. 14 0.4 ONE aT| 7.0 
List of specimens. 
es ees eS 2 | 
No. of | | + ne 
Cat. rz : Nature of ‘ ots 
speci- Locality. Presented by— i Collection. 
No aes. | ; | specimen. 
5406 ie) Mort Yuma, 'Calise--s-.- See vat Gace HOM aSe meee aes | Alcoholic.) U.S. N. M. 
5510 1 | Posa Creek, Cal ............ Dr. A. L. Heermann. .-...-.- Dry tenes Do. 
5509 sa aca GON ads Cee iene oat ote eeee Steen ee [eos totes So Do. 





Genus NYCTICEHJUS Rafinesque. 
Nycticejus Rafinesque, Journal de Physique, XXXVI, 1819, 417. 
Atalapha Coues and Yarrow, Wheeler’s Exped., Zo6]., 187587. 

Diagnosis.—Bats with small tragus having a uniform convex outer 
border. Large head fold to auricle, scallops not revolute. Chin plate 
and upper lip at muzzle well defined, the former not triangular. Tip of 
coracoid process broader than base and detlected toward the vertebral 
border of the scapula. A single conical upper incisor on each side not 
touching canine. Face naked. The manal formula is as follows: 

Dental formula.—Molars s premolars _ canines = incisors ; 230s 

Nycticejus has the dental formula of Dasypterus. It is distinguished 
from this genus by the fact of the axis of the paracone of the upper 
premolar, if produced, intersecting. the protocone near its anterior 
border, and by the upper incisor being separated by an interval from 
the canine. 


Milimetres. 


Poe CEIETLLOCES PLACE satmiarate: x win Kiera Nine dais Siaieisiase sc wic'sia eae egal odice dt scmtne 14 
(SLEEVE STWSTENGG SE eee Sk Oe a ee eee ee ee 8-94 
SGoeTIT NUMA [Sc Gite ays ee ena es Poi Se 26-274 


HOVE PENN Seok oo; suse eee ae a ete ee eae tees wats Shoe i oom eos ok Sees 18-20 
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By the number of upper premolars and incisors Vycticejus approxi- 
mates Scotophilus, Rhogeéssa, and Atalapha. Coues and Yarrow, indeed, 
(Wheeler’s Expedition, 1875), place it with the genus last named. Mr. 
Oldfield Thomas is inclined to place it with Vesperugo (see infra). In 
my opinion the structural peculiarities are of a character which warrant 
a separate generic diagnosis. The nearest ally of Vycticejus is Rhogeéssa, 
which may be said to represent it in the South American fauna. In the 
details of the molars and of the wing membranes it is unlike any of the 
forms of our fauna, but most resembles dAdelonycteris and Vesperugo. 
Until Peters identified the Scotophilus of Leech, Nycticejus was thought 
to be distributed throughout the tropical belt of the Old World. It 
is now held to be confined to the warm southern parts of the United 
States and Central America. 

O. Thomas (quoted in Mammals Living and Extinct, Flower and 
Lyddeker, 1891,) credits Nycticejus to Scotophilus. I can not agree 
with this determination. In Scotophilus the last upper molar is like A ta- 
lapha; in Nycticejus it is like Vesperugo. The details of the lower 
molars are absolutely different. The hypoconid in Scotophilus is small, 
narrow and blunt; the triangle composed of blunt cusps with shallow 
interspaces. The hypoconid is large, larger than the triangle (which 
is compressed from behind forward as in Nyctinomus), and has high 
aciculate cusps. The character of elbow-movement is distinct in the — 
two forms. In Scotophilus the inner radial facet on the humerus is 
weak, scarcely at all concave. The joint is strengthened by a bold, 
trenchant epitrochlea. In Nycticejus the inner radial facet on the 
humerus is deeply concave and sharply defined, thus strengthening the 
joint, while the epitrochlea is small and feeble. The palate is prolonged 
backward markedly in Scotophilus, but scarcely at all in Vycticejus. 


1. Nycticejus humeralis O. Thomas. (Plates XXII, XXIII.) 


Nycticejus crepuscularis Leconte Cuy. An. Kingd. (MeMurtrie’s ed.), 1831, 432; Jas. 
Leconte, Acad. Nat. Sei. Phila., 1855, 483; H. Allen, Monog. N. A. Bats, 1864, 
12, figs. 9-11. 

Vespertilio creeks F, Cuv., Nouv. Annal. du Mus., Paris, 1, 1882, 18. 

Vespertilio aenobarbus Temminck, Monog. Mam., 1835-’41, 247, Pl. 58, Fig. 4, vide 
Peters, MB. Akad. Berl]., 1866, 681. 

Vesperus cubanus Gundlach, MB. Akad. Berl,, 1866, 681. 

Nycticejus humeralis O. Thomas. Ann. & Mag. N. H. viz, 1891, 528. 

In the monograph of 1864 I queried whether or not N. humeralis, 
Rafinesque, was the same as N. crepuscularis. I have since concluded 
that they are the same and, therefore, agree with Mr, Oldfield Thomas 
in accepting this name. 

Diagnosis.—The diagnosis of the single species, that of the genus. 

Description.—Auricle small, shorter than the head, the portion above 
the head oval; outer border scarcely concave, tip obtuse. Internal 
basal lobe bold, thick, inferiorly forming a minute pendant point; an- 
terior border abruptly convex; it does not touch the head, but is raised 
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EXPLANATION OF PLATE XXII. 


Fic. 1. Front view of head of Nycticejus humeralis. 


FIG. 
FIG. 


FIG. 
FIG. 
Fia. 
Fic. 
Fig. 


6. 
ie 
8. 


Same, showing cleft mental plate. 

Side view of Nycticejus humeralis. 

View of tragus and inner surface of auricle. 
Wing membrane. 

Tail and interfemoral membrane. 

Skull seen from above. x 2. 

Skull and lower jaw seen from the side. x 2. 
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therefrom by the head-fold. The keel (internal basal ridge) promi- 
nent, well defined. External basal lobe well developed, nearly naked, 
with base placed well below the line of the mouth and its anterior 
border nearly at right angles therewith. The external basal ridge 
continues with the external border of the auricle and constitutes the 
margin of the first scallop, which is thus obscurely defined. The 
second scallop is well-outlined, convex, and ends on the outer surface 
of the external basal lobe. The tragus is nearly one-half the height of 
the auricle; the broadest part extends from the inconspicuous notch to 
the apical third, where it abruptly narrows to a blunt tip; the anterior 
border is straight or slightly concave, the posterior convex (“ dolabri- 
form” Leconte). The mentum is well defined and, as a rule, undivided. 
The pollical callosity is round, conspicuous, 2“" wide. No post cal- 
earal lobe or lobe at tip of the calear (apici calearal lobe) is present. 
A wart is placed well below the angle of the mouth. 

Dorsum throughout of a light ash-grey color, the basal, one-third to 
two-thirds, being dark-brown. Venter the same, with the brown hues 
of the shafts being more conspicuous. The sides of the neck less ash 
than elsewhere, hence the effect of this region is that of nearly brown 
throughout. The degree of ashy hue of the dorsum is variable in speci- 
mens from one locality and may be absent when the hair is uniformly 
brown, the shaft simply being darker in shade than the tip. The ven- 
ter is quite constant in color in all individuals examined. 

The material available for study is not sufficient for me to decide 
which of the two styles of coloration of the dorsum is the most frequent. 
It may be that the grey variety is a sign of advanced maturity, all the 
examples were those of lactating females, although some of the brown 
variety were also in the same condition. 

On the dorsum the hair extended to the middle of the humerus and 
downward thence to the knee. The interfemoral was turned only at 
the basal fourth. In the venter the hair extends on the humerus only 
as far as the end of the pectoral ridge and on the thigh to the proximal 
and thence along the side of the body to the middle of the thigh. The 
lower fourth of the interfemoral was alone furred. 

Variations.—In No. 6060 Arkansas (M. C. Z.) the post-ealeareal lobe 
is present. The tragus is less than one-half the height of the auricle. 
The last caudal vertebra is free. 

In No. 8172 U. S. N. M. (Carlisle, Pa.) is similar to the Southern 
form, except that the external basal lobe is as high as it is long, and 
the summit is surrounded, and the inner border of the tragus straight. 
A large pendant skin-fold extends the entire length of the right side 
of space below the lower jaw. This asymmetrical fold is of interest 
since no similar disposition exists so far as I know in any other bat. 

In No. 4735 U.S. N. M. the fur on the dorsum is everywhere dark, 
lustrous brown at the apical third, and black at the basal; two-thirds 
on the rump it is brown throughout. On the venter the apical tints 
are lighter. 
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Membranes.—Intercostals four in number. The coraco-brachialis 
fascicle appears near the axilla and becomes vertical a little beyond the 
elbow. The triceps fascicle system with a single superior oblique and 
a Single vertical inferior branch. The line above the main trend of the 
nerve as in A. fuscus. The fourth interspace as in this species except 
that the postdigital appears at the proximal sixth of the fourth metacar- 
pal bone. In one specimen it was absent. The oblique tibial and 
pubo tibial lines as in this species. In No. 4578 the lines in the fourth 
interdigital space arise from the digits, the postdigital from the proxi- 
mal third and the predigital from near the middle. 

Skull.—The sagittal crest is defined its entire length. The posterior 
temporal ridge is trenchant, limiting a small triangle. The anterior 
temporal ridge is also well defined and ends on the orbital ridge which 
is Sharply outlined, and is continuous with an oblique line which crosses 
the flat inner wall of the orbit. The fronto-maxillary inflation is rudi- 
mental,—the least developed in any of the species. The face-vertex is 
without depression in some examples; in others it is shallow, and less 
than half the length of the region. (Such specimens may not be en- 
tirely mature.) Two shallow depressions overlie the maxille. The 
facial infraorbital foramen lies over the interval between the second 
premolar and the first niolar. The anterior nasal aperture ends on the 
line of the anterior border of the second premolar. The paroccipital 
process is acuminate and projects downward no farther than the level 
of the inflated mastoid. The interval between these two processes is 
concave and incised below. The tympanic bone is incomplete above 
the head of the malleus intervening. The coronoid process lies above 
the level of the condyle and slightly exceeds the width of the adjacent 
horizontal ramus. The massetric impression reaches the lower margin 
of the ramus. The angle is small, truncate, and slightly produced be- 
yond the line of the condyle. 

The encranial surface is about one-third the area of the entire region, 
the cribriform plate marked as follows: First, a single opening is seen 
on the sphenoturbinal surface; second, two openings on the ectoturbi- 
nal surface; third, a relatively large depression on the endoturbinal, 
containing two openings, well to the lateral aspect, for the first endo- 
turbinal plate. 

The nasal surface exhibits a single ectoturbinal plate. It is a little 
less than one-half the length of the first endoturbinal, is directed al- 
most vertically downward, the swollen upper border looking outward. 
The lateral surface is concave, deflected outward as far as the tip of the 
first endoturbinal. It is slightly concave above. The free portion is 
acuminate, reaching as far as the level of the canine tooth. The second 
plate is as in V. fuscus, but not so much narrowed at the base. The 
third is a mere rounded nodule. 

Maxillary teeth—The incisor slender, simple, with entire cingulum 
vertical on border of palatal notch; a small space between it and the 
canine. The palatal surface of the canine concave, broad; posterior 
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narrow coneave in line with longitudinal axis of tooth row; borders 
abrubtly raised, thin. Single premolar not distinctive. The Vs of the 
first and second molar subequal; the protocone with obscurely defined 
posterior commissure which ends at the apex of the second V. The 
heel is rudimental, its apex appearing on the top of the protocone. 
The third molar with protocone as in the other molars, but the posterior 
limb ot the second V absent. 

Mandibular teeth.—The incisors crowded. First with trifid cutting 
edge, more inclined forward than the second and third, which are blunt, 
thick, and bearing a mere nodule on the cutting surface. Canine with 
broad concave posterior and narrow concave lingual surface, the two 
separated by a sharp longitudinal flange. The heel like base, low and 
broad. The first premolar wedged in tooth row by the basal lines of 
the adjacent teeth; much smaller than the second, with the lingual 
cingulum angulated. The second premolar with anterior basal cusp 
on lingual part of the cingulum advanced. The first and second 
molars not distinctive. The third molar with a small deflected heel, 
which, while triangular, is much compressed from without inward. 

Notes on the skeleton.—Atlas with minute spine from the transverse 
lamina; the lower of the two foramen not seen from in front. Axis 
without lateral oblique spine. 

Seapula with thin axillary border; triceps impression without rugos- 
ity or spine; the superior angle scarcely inflected; tip of the coracoid 
process is broader than the base and is deflected toward the vertebral 
border. Humerus with internal tuberosity not higher than head and 
of about the same size as the external tuberosity. Ulna in some spec- 
imens anchylosed to radius at proximal end. Apparently attached to 
this bone about at distal third of the shaft, but in fact ending free as 
as in Adelonycteris, Vesperugo, and Vespertilio. The distal end with 
square perforated lamina. Innominate bone with narrow subrounded 
ilium not expanded above. Proximal end of tibia. with large spine 
The first metacarpal bone equals the phalangeal series in length. 

Sexual characters.—The proportion of the sexes could not be deter- 
mined by the material available. Many of the specimens examined (all 
of those from Carlisle, Pa., N. M.) were lactating females, while of the 
nine specimens in the Museumof Comparative Zoology seven were males. 
The penis (see specimen No. 1185, Cam. from Seabrook Island, South Caro- 
lina) is long (8™™), pendulous, cylindrical, and without expanded prepuce, 
In this respeet the parts are quite dissimilar to A. fuscus and closely re- 
semble Atalapha. Testis on side of base of tail. 

The brain.—The floceulus of the cerebellum not projected. The an- 
terior portion of cerebrum (rhinocele) abruptly constricted from the 
pyriform figure of the hemisphere. 

Habitat.—This species has not been recorded in the United States 
in regions beyond the South Atlantic slope and the country extending 
west to the Mississippi and north to the Middle States as far as Penn- 
sylvania. One specimen was formerly in the Smithsonian Institution, 
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collected from Nebraska; several from Arkansas, and one from Mata. 
moras, Tex. Dobson’s statement that it is found in the Rocky Moun- 
tains is not accompanied by reference to collections. There is one 
specimen in the British Museum from Central America. 



























































Measurements. 
U.S.N.M.| U.S.N.M.| M.C.Z. M.C. Z. 
a 35 5329 4378 1185 
2 2 Ss Ss 
skin. alcohol. alcohol. - —. 
Mm. Mm. Mn. Mm. 
Head ind body (from crown of head to base of tail) -- 37 | 37 36 39 
Length otarm) 22225 -<256-4-te2 veasess <2) cease oe 18 18 19 20 
Len eth ‘of forearms) of <0. .bsacst ete lee eats cee eee 32 385 30. | 34 
First digit: 
Length of first metacarpal bone ...-..-..-------- 2 2 2 2 
Length of phalanges jose cee see eee eee ea eee 3 5 3 33 
Second digit: 
Length of second metacarpal bone. ---.-.--..----- 30 32 28 29 
Len gth Of tirsf phase: s.u22 2. cee. eee eee 2 3 2 2 
Third digit: 
Len eth of third metacarpal bone .-.:.---.----.--- 32 33 30 32 
Length MOE TTS fo ead ERE eee er 2 12 11 12% 
Length Ofsecondiphalanxes 22-2 sea seme eae | 10 | 9 OF |e eames 
Fourth digit: 
Length of fourth metacarpal bone --------------- Slee 33 30 31 
Length Of hrs bpp hallan xs seen eee eee ieee AL 12 103 11 
Length of second phalanx ..........-...--..----- 8 7 Coy i Nia ee 
Fifth digit: 
Length of fifth metacarpal bone .....--.--------- 2917] 33 29 30 
encthor frst ph alanis. aseos ase re = eases 64 | 8 64 8 
Mens thor second phalanx ssaceee cess 2. sore eee se eee ee 4 4 4 
Length Di head nn Oe oe ae ee Poets Sete = ee 1S) ees 15 16 
GIP hth Ob Care cee ce ae tease ee ees eee Sei beta cece ee 8 Gk 
Heighth Ole ERAGUS er es eer ee oe ee eee Bt lee eeeeee 3 34 
CMP UOL DAI Saar alee nee es eee eee ere 10 103 1] 10 
Len eth Gitibias- us 5s 0 eee ee a ee 1) 11 14 12 
Men gihor tout seses eee eee eee ee eee Gres Potten 6 7 
MG e th of tail ses ees ae be te ao See eS eee ee 30 | 30 30 31 
Measurements from first edition of Monograph. 
From Lénatnl Length) Length Leng th | \Length | | Height Height Nature 
Current num-} tip of | of & a | 6Ex- , ne 
ber. nose to of jot fore-| of ‘longest = eB = panse. | on Se 
Fea tail. arm. | tibia. | finger, thumb.) ear. | tragus. men. 
In. In. In. In. In. In. In. In. In. 
5312 | 2.0 1.5 1.4 0.6 2.6 0.4 0. 4 0. 24 9.6 | Alcoholic. 
2.0 1.5 1.4 0.6 2.6 0.4 0.5 0.2 9.9 Do. 
2.0 1.5 1.4 0.6 2.5 0.3 0.4 0.3 9.3 Do. 
5313 2.0 1.44 1.4 0.6 2.6 0.3 0.4 0.3 9.3 Do. 
5322 1.5 1.4 0.6 2. 64 0.4 0.5 0.3 Do. 
5329 2.0 1.2 1.3 0.6) 2.3% 0.4 0.4 0. 24 9.3 Do. 
2.0 1.2 1.6 0.6 2.7 0.4 0.44 0. 2% | 9.9 Do. 
4735 2.0 1.2 1.3 0.6 2.5 0.4 0.4 0.2 3.6 | Dry. 
4736 DF 0ulpmelice 1.3 026i) 2c OlSie VO. Saul Ose 7.9 ‘Do. 
111 1.6 2.2 0.3 0.4 0.2 Do. 
283 1.9 14 1.4 0.6 2.2 0.3 0.4 0. 24 7.6 Do. 
882 2.0 1.3 15 0.6 2.4 0.3 0. 64 0.3 0 Do. 
List of specimens. 
No. of T. “oof 
net speci- Locality. Presented by eee Collection. 
mens. 
5448 1 Carlisle Pan pk eere asec ee ee BEAT Meira ee te eee Peaster U.S. N. M. 
5350 1 Washinston, D..@ .-.--.---- (?) | Alcoholic. Do. 
5312 2 Liberty '(Co. (Gariesese seccee Dra iOsemlORes =H . < <in eee [Jos ae. Do. 
5313 1 iNew Orleans)... se ss-ceces NeOMACGad ems. |<<. = eee Naat Do. 
5300 1 Sb. Lomis, Molss- 2-5-2. = Dr G Engelmann..-.---.--- Ea Ons ee Do. 
5322 1 INebraskae~ 532.22 eee DreGooper- =: 2. =2- hessseene SSO sae Do. 
5397 1 Redmond’s Ranch, Tex-.--- pre Glan ecers= soem ee ano CO'Remae Do. 
5372 3 Matamoras, (Berl. ‘Coldest Trt. DON Couch 2-226 -2--2 JS 2GOr Siac Do. 
5329 eet series GO esse oor eae see WO core e ech eases fs ON ears Do. 
4736 1 “Umited Statess) f= ses. bas May. (Leconte 2. S222 se sae 3 (aD s Do. 
5539 1 (?) (?) Beet as ae Do. 
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Genus DASYPTERUS, Peters. 


Dasypterus, Peters, MB. Akad. Berlin, 1870, 904. 

Atalapha, Peters, MB. Akad. Berlin, 1870, 912; Dobson, Cat. Chirop. Brit. Mus., 
1878, 274. 

Lasiurus, H. Allen, Proc. Acad. Nat. Sci. Phila., 1862, 146; Monog. N. A. Bats, 1864, 25, 

Nycticejus, Coues and Yarrow, Wheeler’s Exped., Zo6]., 1875, 87. 

When I described this form I placed it with Lasiurus, put Prof. 
Peters proposed for it a distinctive generic name, Dasypterus, since it 
possesses one premolar only in the upper jaw. In the propriety of 
making this change I concur. 


1 i Lee a 1 ; 
Dental formula.—Molars Z — premolars Bre CaMLLeS incisors 2/30: 
- t 


Diagnosis.—Ears elliptical; tragus incurved, blunt, with a transverse 
ridge on the outer surface. The internal basal lobe prejects backward 
beyond the internal ridge. Back of ample interfemoral membrane 
scarcely hairy. The phalanges of the third digit equal in length. The 
first phalanx of the fourth and fifth finger longer than the second. ‘The 
olecranon is free behind—the membrane concealing the region of the 
elbow in front. 

The axis of the paracone of the upper premolar, if produced, inter- 
secting protocone near at its middle. The upper incisor in contact 
with the canine. (See Nycticejus.) The resemblance of the teeth of 
this genus to those of Antrozous have been already noted. 

The manal formula is as follows: 


Millimeters. 
SCCOMGMIMPONS PACCES teases Aaa cies ae cea eee seme sie Seiciae lee So enact asian tolosieiee 2 
Third interspace. -.-- wt EPA eee OR SORES Bee ei ata ha sie ae ee so eater econ 14 
HOMHMAINILOES PAC Ors sae state mews Ses. Se syoi</S jolt a Nos la Sei SSS As Fae fol vier sie cletate ioe Sele b= Sree 40 
IB ORGABI ee saree Sacral arcratnic ale micio cote 2 sictNa cteie's, cine s Seis Soeuie Ace Scuba aus eee aise Se 40 


1. Dasypterus intermedius (Peters). (Plates xxiv, xxv.) 


Lasiurus intermedius H.Allen, Proc. Acad. Nat. Sci. Phila., 1862, 146; Monog. N. A. 
Bats, 1864, 25. 

Dasypterus intermedius Peters, MB. Akad. Berlin, 1870, 904. 

Atalapha intermedia Peters, MB. Akad. Berlin, 1870, 912; Dobson, Cat. Chirop. Brit. 
Mus., 1878, 274. 

Nycticejus intermedius Coues and Yarrow, Wheeler’s Expedition, Zo6]., 1875. 

Description.—Kars longer than broad, slightly emarginate poste- 

riorly beneath the tip and without black border. The internal basal 

lobe as in Atalapha, but projects but little back of the inconspicuous 

keel. The external basal lobe rounded without basal notch anteriorly. 

Hem narrow; it is confined to the notch as in Atalapha. The tragus as 

in this genus; the transverse ridge on the tragus complete. Muzzle 

and chinplate as in A. cinerea. Wing membranes with markings quite 

as in Atalapha. A conspicuous muscle-mass lies between the long 

calcar and the foot. This incloses a muscle as in A. noveboracensis. 
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The tip of the tail is free. In specimen 6098, Museum of Comparative 
Zodlogy, the mammary glands were large. The two nipples were near 
each other toward the axilla, without a furred surface intervening. 

Hair everywhere long and silky. Dorsum, including the head, neck, 
and ears, with hair at the basal half dark brown ; apical half old gold. 
On the membrane from the proximal third of the arm to the knee the 
hair is the same as on the body. It is longer than the hair in similar 
positions in the red bat or the hoary bat. A light-brown tuft overlies 
the first metacarpal bone, and the prebrachium above the elbow. 
Unicolored light-brown hair sparsely covers the interfemoral membrane 
as far as a line that unites the ankles. The fleshy extension to the 
outer side of the caleaneum as in Atalapha, Ventre including the sub- 
mental region and the neck, with basal two-thirds dark brown, apical 
third light brown; no shades of old gold are present. A sparse growth 
of light-brown, unicolored hair extends along the forearm its entire 
length and upon the metacarpus as far as the third digit. The end 
opatagium from the elbows to the knee is covered with hair having the 
same characters as the above. 

No differentiations are seen on the side of the neck or of body. The 
ears are covered at the basal two-thirds. * 

Membranes.—The markin gs on the wing membranes are so similar to 
those of A. cinerea that they need not be described. The propatagium 
is not withdrawn behind the ulna at any point. 

Variations.—An example from Davenport, Fla., in the collection of 
Mr. G. 8. Miller, jr., Cambridge, Mass., is described as follows: 

Dorsum of an obscure ocher brown, flecked with dispersed transverse 
sooty lines. The color becomes more rusty over the loins and upon the 
basal half of the interfemoral membrane where it is of a dull russet. 
The basal fifth is black, the remaining portion is almost white. The 
subtip is ocher-brown and the tip occasionally black. On the inter- 
femoral membrane the hair is of a dull Isabella brown ; the basal black 
equals one-fifth of the shaft, which is scarcely lighter than the long 
tip. Thus the shaft is not lighter than on the dorsum. The fold ex- 
tending from the auricle to the head is heavily furred. Of the two 
examples one, although the larger, was immature, Showing that varia- 
tion in the measurements of a number of individuals may be expected. 

Feeth.—The maxillary incisors much as in A. cinerea and A. novebora- 
censis; the cingulum markedly developed; the first premolar is absent. 
The posterior commissure of the paracone does not reach the posterior 
border of the tooth, but adjuts against the anterior limb of the second 
V near its tip; the third molar as in other Species. 





*Dasypterus ega, Peters.—A specimen of this species from the collection of the 
Museum of Comparative Zoblogy. The palatal rug are six in number. The lower 
incisors not trifid, subequal, the first the largest. The fur of the ventre is with- 
out tip of different shade to that of the shaft. ‘The hair is of two colors, while on 
the dorsum it is of three. 











EXPLANATION OF PLATE XXIV. 


Fic. 1. Front view of head of Dasypterus intermedius. 
Fic. 2. Side view of same. 


_ 


b 


Fic. 3. Wing membrane. 
Fig. 4. Tail and interfemoral membrane. 
Fie. 5. Skull seen from above. 2. 


Fig. 6. Skull and lower jaw seen from the side. x 2. 
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The mandibular incisors crowded; the first incisor much larger than 
the coequal second and third teeth; cutting edge trifid and palatal 
base produced; the second and third rounded, conoid, and blunt; they 
are made obscurely bifid in front; the first premolar not more than half 
the size of the second; the molars quite as in other species. 

Skull—The greatest length is 17™™. The length of mesencephalon 
is 5™™. The greatest width is 10™™; the least width 5™™. A delicate 
sagittal crest extends the entire length of the metencephalon and half 
way over the mesencephalon. The posterior temporal crests are almost 
parallel with each other over the posterior half of the mesencephalon 
near the dorsal median line, leaving a conspicuous space which is the 
homologue of the triangular interval in other genera. The anterior 
temporal crest is well defined and ends on the orbital crest. The 
paroccipital process is large, conical directed, backward, and its line 
intersects the condyle above its center. The mastoid process is 
slightly produced, but less so than is the paroccipital. The intermediate 
Space is scarcely convex and deeply incised. The tympanic bone is 
complete. No tubercle lies above the proencephalic foramina. The 
orbital crest is small and is placed well forward and involves the lach- 
rymal bone. The infraorbital canal is placed high above the teeth; is 
exceedingly short, permitting a mere rim of bone to lie between the 
orbital and the facial foramen. The lachrymal foramen is inconspicu- 
ous, almost concealed in profile. The line produced from the upper 
border of the anterior nasal aperture intersecting the first molar. The 
fronto-maxillary inflation moderately developed and is best defined at 
the lachrymal region. The lingual process reaches the tympanic bone. 
The tympanic ring is complete. The zygoma is without elevation on 
the upper border. 

The coronoid process is not as high as is the horizontal ramus. The 
masseteric impression is weak inferiorly and not quite reaching the 
lower border of the horizontal ramus. It scarcely impresses the coro- 
noid. The angle torms a flat quadrate process, deeply concave on 
median aspect and extends scarcely beyond the condyle. As seen 
from above, it lies in line with the middle of the condyle. The poste- 
rior symphysal spine is conspicuous. 

Notes on the skeleton.—The triceps impression of the scapula bends 
more to dorsum than to venter. The glenoid is absolutely straight on 
median surface excavated above on lateral but very convex inferiorly 
on same side. The infra-spinous portion of venter with a stout ridge 
ranging downward and backward from the compact tissue at glenoid. 
This ridge answers to the concavity on dorsum. In both human and 
bat scapula the stoutest ridge on venter answers to the deepest coneay- 
ity on dorsum. In the human variety this lies near the axillary border; 
in the bat at middle of the dorsum. 

Habitat.—Mexico and the Gulf States. It is a rare species and 


140 BULLETIN 43, UNITED STATES NATIONAL MUSEUM. 


nothing is known of its life history. The type specimen was obtained 
at Matamoras, Mexico. 
























































Measurements. 
U.S. N.M. 
5382, M.C. Z. 
Immature. ? 
Mm Mm 
Head and body (from crown of head to base of tail)...--.---------------------|.----------- 61 
Wen g Gh Oh aM =e =e ees elem ee ae ee pais ie Sats ser atin Sarin alate aia teeta om alee ee tat 283 
Length of forearm .....-.---..-----------+ +--+ ++ 2-22 eee eer eee eee teers: 54 49 
First digit: 
ene MOL Bust MeabaGArpPal DOME ces se a eee ee ete ee atelectasis 4 4 
Penge Obs phalang ese ses> soon see lae oe Cee siamo ae et aioe blemiarete eo netatentreeys 54 5 
Second digit: 
Length of second metacarpal bones= 22-5222... 6 ssa. om = le ae eint= = ele 57 54 
henethot hrs tip halanx cece see cemie se see ace siete eee epee ete eer 24 7 
Third digit: 
Length of metacarpal bone ----- <<... <5. asec eae =~ enim weenie nen == 58 55 
enetbiof first phalanss ees-eeeseceene ee ae eee is epee ee eee eee aes 20 20 
SAGO SOOT Ch py er ca saa a ele cee ele te ele ieee 20 20 
Fourth digit: 
Length of fourth metacarpal bone-=-- -<--~- <<. 2-5- o=-ne = seca ine 55 49 
Meng tnot arst phalanes.cly. os ose oa etaiala elas ele eel ee ae ee eee 15 13 
ae Men shnOf Second p Nal AN Scere ie ects ee ee oe eee ele 13 113 
ifth digit: 
Length of fifth metacarpal bone. ---.-- =< --- <2 -nes~-cee= n= e-=e === = 46 | 44 
Hengthior trsbp halamxs< Satse ar ao ae tree ole ee ices cae nisteantelerasreiemaatee 9 7 
diene thtOhsecond: pha aris mae osm eee ee See ee 8 7k 
BT ipese mE es FS ete ere meted a ee ee 21 21 
Hereht of eardnomy he nQiss se ase sence ee ae seat eae ha ae ieee ee 7 8 
BETES EA Lop CE eR LSet eater eral i 7 
Wenebhiot thighy=s---9.-- >=. sass en eee eee = ee eee eee 18 18 
Wenowh Of tibIa = seen msec nas deere me ero c aeaemocereciam aaeeree seat 23 21 
ACenmhhiOf LOOb ace oes = cts seen sarees meee einer le etoe ee « oeisteteeletiainiei== erat 7 8 
beech On Gail 2 core cate tes imie wiele strait ese eee ine we eicla sine alee ater etmelntetetetetete ta eg 58 50 
Ms Ormesby OL: C All Gal yerare = stay ae =e te re test ste elon = a alte= afe eee lnl = helene le ote iii 18 16 
Measurements, fre first edition of Monograph. 
From | Length | Length| ‘ . 
Gurcent | tip of a ay P a of Length ae a Height Ee | ake 
er. t F fore- ays mge anse. | s i . 
number | aa. f | tail. | ae | tibia. pee | thumb.| ear. | tragus. pense ES baa 
| 
In. Tn. || In: In. In. In. In. In. In. 
Dae pisesnete t= 3.0 2.6 | 2.2 0.11 4.0 0.5 0.7% 0.3 13.0 | Alcoholic. 
Glad reecee ia Say WON ON twa HOU £0: | Oa TOS 0.28 | 13.6 Do. 
GOs. == 2.9 | 2.7 2.1 0.11 4.1 0. 44 0. 63 0.3 15.9 Do. 
Gite ene eeer 2.6 2.2 2.1 0.11 4.1 0.5 0. 64 0.3 13.3 Do. 
GIsOtee ea ieeae 2.6 2.0 oo 0.8 3.6 0.5 0.7 0.3 12.0 Do. 
GIZ0 bees emicsee. 2.5 2.0 2.0 0.11 4.0 0.3 0. 74 0.3 12. 6 Do. 
2.5 2.0 2.0] 0.9 2.6| 0.5 0.6 0.3 13.0 Do. 
List of specimens. 
| Number . 
woe : | of speci- Locality. Presented by— erase Collection. 
mens. 
| 
3228 Se baa. U.S. Army (Berl.| Alcoholic. | U.S.N.M. 
oll.). 
GISaN |e ld eels = ter ele eet er ee CLG eee esie sleet roe | pee d@eecme Do. 
GIBGi |) 0) arya Sead Oe souk sapere eee seen ee Oi sa ct cies izioeee see lates doeesas Do 
GIST Waa Wlilizeme cial O yemt=iiee tale eee ees ee ere GOs casas s gos see eee eee Ore Do 
GISS Hiv) ie AN Ee Oe ANY eee ears oso eect OU? sires Sei wee gametes do-es2 Do 
GSO A Le GO Seecs): seeee eee en neem CGR SSR SOB eee EeGccen osce dom-eae Do 
GLO Ny) a eased Ors See ate tee ele ees Omsk asta se eee do masse Do 
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1. MAXILLARY TEETH OF DASYPTERUS INTERMEDIUS. X 12. 
2. MANDIBULAR TEETH OF SAME. X 12. 
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Genus ATALAFPHA Rafinesque. 


Atalapha Rafinesque, Précis des découvertes et travaux somiologiques, 1814, 12; 
Desmarest, Mam., 1820, 146; Gervais, Hist. Nat. Mam., 1, 1854, 214; Peters, MB. 
Akad. Berlin, 1870, 907; Dobson, Cat. Chirop. Brit. Mus., 1878—Coues & Yar- 
row, Wheeler’s Exped., Zo6l. 1875, 86. 

Scotophilus Gray, Mag. Zo6l. and Bot., 1, 1858, 498. 

Lasiurus Gray, List Mam. Brit. Mus., 1843; Tomes, Proc. Zobl. Soe. London, 1857, 
34; Allen, Monog. N. A, Bats, 1864, 14. 

In changing Lasiurus to Atalapha I have followed the tendency of 
all recent writers. I have never seen the original description of 
Rafinesque, and recalling the cloud under which most of the work of 
this eccentric naturalist rested, I thought it better to employ the name 
of Lasiurus of Gray which, although without characterization, was 
known to apply to a species already identified. 

By reference to the diagnosis of Atalapha fuscata in the appendix 
it will be seen that it is impossible to name by its use any species of 
bat in North America, I assume that Rafinesque’s original characteri- 
zation of Atalapha has satisfied such observers as Gervais, Peters, and 
Dobson of its validity. 

The skull without marked depression between the mesencephalon 
and themetencephalon. The labyrinth concealed at the occiput. A 
basisphenoid fossa is present. The glenoid tends to be pedunculated. 
The sacrum is broader below than above, with high coequal spines and 
composed of from four to five elements. The caudal vertebrae form a 
curved axis directed ventrad. The scapula with coracoid having a 
long process at the free end directed backward. The spine with nodule 
or facet-like process at the middle. The superior angle incurved and 
bears a process which deepens the subscapular fossa. The vertebral 
border depressed at supra-spinatus fossa and elevated at the infra- 
spinatus fossa. The head of the humerus with an oblique articular 
surface; the internal tuberosity produced. The epitrochlea prolonged 
as a short spine; it serves to deepen the trochlea, besides affording 
attachment to a ligament and muscles. The epicondyle with a small 
spine anteriorly. The radius with a square shaft and marked with im- 
pressions for extensors of the carpus and thumb. The proximal ulnar 
rudiment is anchylosed to the radius—a slender thread-like shaft end- 
ing free at the proximal third of radius; the distal rudiment with a 
reverted spine. The manus with erect thumb, not disposed to lie with 
the second digit; the callosity rudimental, if preseut; not wider than 
the first phalanx. The second and fifth metacarpal bones stout, the 
latter shorter than the forearm, and concave on pollical border, near the 
head for the elongated pisiform bone. The second phalanx of the third 
digit flexed at a right angle in repose and can not be brought to axial 
line with the first phalanx. In repose the third digit is much longer 
than the body and inferior extremity. The pectineal spine or the in- 
nominate bone reaches the upper lip of the acetabulum; the thyreid 
foramen is oval; the internal superior spinous process of the ilium is 
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pointed. Femur with external trochanter triangular, with a horizontal 
upper border. Radiocarpal pouch defined; palmar folds present. The 
endopatagium with numerous vertical muscle fascicles, which form a 
curved diminishing series toward themanus. Themembranes stretched 
across from the ventral borders of the large, distinct metacarpals. 
The occipito-pollical muscle receives an accession from the pectoralis 
muscle; it is held firmly at the forearm to the fascia over the extensor 
muscles. The cerebrum is acuminate; cerebellum is with lateral lobe 
(floceulus). 

Maxillary incisors two, conical, touching canines, protocone small, 
with trace only of posterior commissure; third upper molar rudimental; 
first upper premolar minute and lies inside axis of dental series. 

Atalapha is the most aberrant of any of the genera of the Vesperti- 
lionide, as thisfamily is at presentdefined. It presents features in com- 
mon with the Molossi and the Phyllostomide. The shape of the wing, 
especially as to the strength of the first metacarpal bone, the shortness 
of the fifth metacarpal bone as compared to others of its series, the 
rigidity of the phalanges of the fifth digit, the arrangement of the 
lines in the fourth interdigital space, the flexibility of the lips, the 
great height of the internal tuberosity and of the length of the epicon- 
dyle of the humerus, the reverted distal ulnar rudiment, the posterior 
deviation of the coracoid process, the presence of a distinct lateral 
lobe to the cerebellum, the number of the upper incisors (being re- 
stricted to two), and the general shape of the wing are as in Molossi; 
while the complete tympanic bone (forming a ring at the upper margin), 
the pisiform bone being palmad and articulating with the fifth meta- 
carpal bone, the palmad distinctness of the metacarpal bones, the 
shapes and relative proportions of the ectoturbinals, the presence 
of numerous vertical raised muscle-bands on the endopatagium, the 
angle of the lower jaw not being deflected, but remaining in axial line 
with that of the horizontal ramus, the genus resemble the true Phyl- 
lostomide. 

The following key will be of use in determining the species: 

I. Border of ear light brown; no clumps of hair on forearm. 
a. External basal lobe ofear notched -..-.......----2 4, noveboracensis [p. 142]. 


b. External basal lobe of ear not notched ..-.....-.-.-.-.---A. teliotis [p. 153]. 
Il. Border of ear black; a clump of hair on dorsum of forearm ...A. cmerea [p. 155]. 


Atalapha noveboracensis (Erxleben). The Red Bat. (Plates XXVI, XXVU, XXVIII.) 


Vespertilio noveboracensis Erxl., Syst. Reg. Anim., 1777, 185; Harlan, Fauna Amer., 
1825, 20; Godman, Amer. Nat. Hist., 1, 1826, 50; Cooper, Ann. Lyc. Nat. Hist. 
N. Y., 1837, 57; De Kay, Nat. Hist. N. Y. (Zodl.), 1842, 6, pl. ii; Leconte, Proc. 
Acad. Nat. Sci. Phila., 1855, 432. 

Nycticejus noveboracensis Leconte, Cuv. Regn. Anim. (McMurtrie’s ed.), Appendix, 1831, 
432; Temminck, Monog. Mam., 11, 1835, 158. Wagner, Schreb. Siugeth., Suppl.,1, 
1840, 546; Ib., Vv, 1855, 773. Schinz, Synopsis Mam., 1, 1844, 199; Max. zu. Wied, 
Archiv Naturgesch., 1861, 186. 
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Fig. 3. 
Fig. 4. 
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EXPLANATION OF PLATE XXVI. 


Front view of head of Atalapha noveboracensis. 
Side view of same. 

View of tragus and inner surface of auricle. 
Wing membrane. 

Tail and interfemoral membrane. 

Skull seen from above. x 2. 

Skull and lower jaw seen from the side. x 2. 
Os petrosa. x 4. 
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Lasiurus noveboracensis Tomes, Proc. Zoél. Soe. London, 1857, 34. 

Vespertilio lasiurus Gmel. Linn. Syst. Nat., 1788; Schreb. Saug., 1826; Geoff. Annal. 
du Mus., Paris, v1, 1806, 200, f.6; Desm. Mamm., 1820, 142; Pisch., Synop. Mam., 
1829, 109. 

Nycticejus lasiurus Wagner, Schreb, Siiugeth., Suppl., v., 1855, 772 

Vespertiliorubellus Palisot de Beauvois, Cat. Peale’s Mus., 1796, 204. 

Vespertilio villosissimus* Geoff., Annal. du Mus., Paris, vir, 1806, 478; Desmarest. 
Mam., 1830, 148; Fischer Synop. Mamm., 1829, 110; Rengger, Siiugeth. Parag., 
1830, 83; Wagner, Schreb., Siugeth., Suppl. 1, 1840, 536. 

Vespertilio monachus Raf., Amer. Month. Mag., Iv, 1817, 445. 

Vespertilio tesselatus, Ibid., Amer. Month. Mag. Iv, 1817, 445. 

Taphyzous rufus Harlan, Fauna Amer., 1825, 23. 

Vespertilio rufus Warden, Descript. United States, v. 602. 

Lasiurus rufus Gray, List. Mam. Brit. Mus., 1848,32; Gosse, Naturalist in Jamaica, 
1851, 280. 

Vespertilio blosseivillii Lesson et Garn ot, Bull. des Sci. Nat., vim, 95; Fisch. Synop. 
Mam., 1829, 110; La Sagra, Hist. de l’Ile de Cuba, 1840, 6, pl.i, f. 4, 5, 6, 7, 8. 

Vespertilio bonariensis Lesson, Voy. de la Coquille, 1, 1829, 137. 

Nycticejus variis Poeppig, Reise Chili, 1, 1835, 451; Wagner, Suppl. Schreb. Siiugeth., 
I, 1840, 547; Gay, Hist. de Chili (Zo6l.), 1, 1848, 37. 

Atalapha Mexicana Saussure, Revue et Mag. de Zo6l., xiii, 1861, 97. 

Atalapha varia Peters, MB. Akad. Berlin, 1870, 909. 

Atalapha frantzii Peters, MB. Akad. Berlin, 1870, 908. 

Atalapha pfeifferi Gundlach, MB. Akad. Berlin, 1861, 152. 

Atalapha noveboracensis Peters, MB. Akad. Berlin, 1870, 908; Dobson, Cat. Chirop. 
Brit. Mus., 1878; Coues, Jordan’s Man. N. A. Vert.; Alston, Biol. Central- 
Amer., 1879-1882, 22; Coues and Yarrow, Wheeler’s Expedition, Zo6l., 1875. 
1875. 

New York Bat. Penn. Syn. Quad., 1771, 367. Eneyleoped. Methodique. (Dau- 
benton), 1783, fig.; Penn. Arct. Zodl., 1792, 184; Kirtland, Zoél. Report 18—, 175, 
Emmons, Mass. Report, 1840, 9. 

Red Bat. Wilson Ornith., v1, 50, f. 4. 


Diagnosis—Much smaller than A. cinerea, which it otherwise closely 
resembles. The hair is reddish with fawn and chocolate variants. 
There is no clump of hair above the dorsal aspect of the elbow, and the 
forearm measures from 36™ to 58"™, The border of the auricle is brown 
and the external basal lobe is notched. 

The phalanges in each digit, with the exception of the first, nearly the 
same length. 

The manal formula is as follows: 


fics 3 FitctnA ? Millimeters. 
TES CRNUGIS AC Cee eet ee aes mio yas wis c.sActad aaioion Gacieicten code aoeehe 10 
UH (Timp BUC meee mee ko Te os oo cd oe ene on esne ogee eaeeces cane 33 
ID ETON COlaaaateenn eer emer ea kak: Sek eo Se es 23 
INORG Ac MKS esteem nen ea earn 2 La /S Ly Sot). 23 Boonies ag ee ae ee 37 





* The tragus in this species is described by its proposer as subulate. The hair ex- 
tends on the dorsum of interfemoral membrane. But it is not mentioned to what 
degree. The membranes are pictose. The form is quite as likely to be a variety of 
V, albescens as one of Atalapha. (See p. 87.) 
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Description.—Kars shorter than head; less rounded than in A. ein- 
erea.* While anterior border is convex the posterior is slightly con- 
cave between the tip and conch and minutely revolute. The internal 
basal lobe is Wider than high, lower border horizontal, posterior end 
free and projecting back of the base of the keel (int. basal ridge). The 
keelis stout and conspicuous. The external basal ridge defined. A 
narrow hem confined to the region of the shallow notch which it entirely 
occupies. The external basal lobe rounded not incurved or thickened; 
a distinct notch at the base anteriorly. The tragus nearly half as 
high as the auricle. Anterior border nearly or quite straight, tip 
rounded and produced forward. The greatest width equals one-half 
the height. The basal lobe is conspicuous; above it lies a long shallow 
notch, the upper border of which forms a minute tubercle; above this 
the border is convex but tapers abruptly toward the apex. The tragus 
is marked by a transverse ridge, which, however, does not extend en- 
tirely across the outer surface. 

The muzzle is flat or concave, and projects slightly beyond the lower 
lip. The nostril near the upper lip with septum touching the outer 
wall. The simple chin plate not bound to the gum nor defined at the 
sides, but continues with the border of the lower lip. It is apt to be 
more conspicuous in the female and have a sharply limited lower border. 

The ealear is bony in adult forms. It often ends by a small distinet 
lobe. The post caleaneal lobe is often absent. The wing membrane is 
attached to the base of the toes. White spaces occupy the side of the 
fourth and fifth metacarpal bones. Numerous minute spots are dis- 
persed over the third and fourth digital interspaces. 

The fur is everywhere soft, luxuriant, and more brilliant in coloring 
than in any other species in the fauna. Above the general effect is of a 
russet red color with occasional shades of brown, fawn, dull buff, or gray. 
The hair of the body is everywhere black at the basil third, followed 
by a bright, broad band of light buff (gold or yellow); then follows a 
subtip of the characteristic hue of red or its variant, the extreme tip 
of the hair being often gray, especially toward the sides of the body. 
The hair is relatively short on the head and neck, and longer on the 
back of the chest, side of the neck, and over the loin. The ears are 
covered at the basal two-thirds with fine unicolored hair of the same 
hue as that of the head; thus the color of the back (at the ear) is 
brought around to the side and even to the front of the neck. The in- 
terfemoral membrane is completely covered in the majority of speci- 
mens with hair which is slightly woolly in texture and is without the 


black base and buff of the shaft that is so conspicuous in the hair of the. 


body. The wing membrane is covered with hair from a point midway 
from the elbow to the ankle. Like that on the interfemoral membrane, 





*In the drawing of the head by M. Dugés, pl. xxvit fig. 2 the ears are represented 
as bordered by a broad dark margin. Nothing similar to this has been observed by 
me in the study of the alcoholic specimens, 
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EXPLANATION OF PLATE XXVII. 


. Atalapha noveboracensis hanging by hind feet. The hairy interfemoral 


membrane is bent forward by the flexure of the tail. After a sketch from 
life by M. Dugés. 


. Head of Atalapha noveboracensis, showing the protruding snout. After a 


sketch from life by M. Dugés. 


. Front view of head of Atalapha teliotis. 
. Skull seen from above. x 2. 
. Skull and lower jaw seen from the side. x 2. 
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he basal black is here absent. The back of the foot is covered with 
r of the same character as on the interfemoral membrane. A patch 


gor white hair is seen overlying the first metacarpal bone. 


| 


The abrupt contrast seen at the side of the neck between the dorsal 
and the ventral colors, the long stretch of the dorsal color that covers 
the ear and extends with its lower forward curve to near the angle of 
the mouth, the raised longitudinal fold of integument, tend to make 
this part of the body of special interest. 

On the venter the hair is not of the uniform shade of the dorsum, 
lut presents two divisions, the firstin the region of the space beneath 
the jaws and in front of the neck; the second, that of the front of the 
chest, the abdomen, and the pubis. The first is of a delicate shade of 
susset red, verging to yellow; thesecond is of a grayer or whiter tinge, 
especially at the tips of the hair. The sides are often pure salmon. 
The basal black and shaft of buff are the sathe as on the dorsum, but 
the long gray tip is best developed on the venter. The salmon-tinted hairs 
of the side are without yellow on the shafts and are often without gray 
tips. A conspicuous white patch is seen on the venter of prebrachium 
as this membrane joins the body. In someindividuals a ring like band 
of white is continuous with these patches across the pectoral region. 
The sides of the neck are particularly richly colored for the red and 
white effects are here abruptiy demarcated. In Southern examples the 
gray of the abdomen predominates over the red and salmon. In Mex 
ican varieties the entire venter assumes a gray tinge with warm sienna 
brown interspersed. The hair of the membranes is less developed on 
the interfemoral membrane, but is more developed on the wing mem- 
brane than is the case on the dorsum. On the interfemoral membrane 
short, woolly, sparsely arranged unicolored fur is seen at the basal half 
only. From the knee the same character of fur extends to the third 
digit from the side of the body for a distance equal to one-third of the 
width of the wing. The color is dull salmon. 

The varieties of coloration are found in the subtip and tip of the hair; 
they may be named the red, the dark brown, and the gray. The red is 
confined to the subtip and is accompanied with a bright buff shaft and 
no ashy tip or so slight a disposition to ash as not to interfere with the 
prevalent color. The dark brown retains a dull old gold or oc! er shaft, 


( with a subtip of this color or of old gold; in this variety the membranes 


are from dark brown to nearly black; the gray color, to a gray-brown 
subtip, a fawn shaft, and a long gray tip; no ashy hue is anywhere seen. 

These differences do not correlate with any structural peculiarities or 
withcontrastsin measurements. Unfortunately many of the more strik- 
ing are from examples which are without locality. One gray specimen 
was from Louisiana. In a specimen from Mount Pleasant, sent me for 
inspection by Mr. G. S. Miller, jr., the colors were somber, being of a 
dull maroon mottled with black, remarkably like the display of colors 
in A. semota, from the Sandwich Islands. 

441—No, 453——10 
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In the immature individual the hair is without the basal black. On 
the dorsum the tips are more ashy than in the adult. In some speci- 
mens the gray tints predominate along the entire hair. In other exam- 
ples the basal parts are light brown or reddish brown. On the venter 
the parts below the line of the head are entirely white over the chest 
in very young animals, the abdomen being naked. In older forms the 
basal parts are brown; the sides of the trunk are lined nearly as far 
back as the spine, much as in Chilionycteis davyi. The ears are hairy 
with the exception of the tips. The deep conch, as it turns on the neck, 
is heavily covered with hair of the dorsal hues. The hair on the inter- 
femoral membrane and the white spots on the first and fifth meta- 
carpals are as in the adult, but the hair along the forearm is absent. 

In an embryo 26™ Jong, from vertex to pubis was, witb the exception 
of a little hair on the lower lip, naked on the under surface of the body. 
The color of the skin was Of a delicate salmon. On the back, in- 
cluding the interfemoral membrane, the hair was short, uniform, and of 
a chestnut-brown color, with ashy tips, excepting the margin of the 
trunk, where the hair was white. On the head a fold extended ob- 
liquely forward and inward and almost joined a corresponding band 
from the ear of the opposite side. Theskin of the side of the neck over 
the position of the tendon of the occipito-pollical muscle was conspicu- 
ously raised. In another example of the same size the coloration was 
the same, excepting that the junction of the side of the neck and the 
region of the shoulder (ventral aspect) was covered with short, white 
hair. 

Variations.— No. 9050 U. 8S. N. M.; skin, nearly adult; without 
locality, is of a uniform gray at the subtip. The absence of the 
characteristic russet and chocolate tints easily distinguishes this form. 
It probably is from a northern locality. The specimen is in bad con- 
dition. Specimen No. 11153 U.S. N. M., skin, from Arizona or Nevada, 
Wheeler’s expedition (?), does not appear to differ from the eastern ex- 
amples. The Mexican and California varieties are smaller, with a red- 
der color posteriorly and a gray hue anteriorly. The shoulder tuft is 
more distinctly ventral. The ventral aspect of the interfemoral mem- 
brane is less hairy at the base than are the northern forms, while the 
hair about the interior extremity extends farther on the endopatagium. 

An example from Guanajuato, Mexico, in the collection of Mr. H. A. 
Ward (No. 14296), resembles A. frantzii, Peters. The venter is cov- 
ered with silky fur, plumbeous at basal half, and whitish or gray at 
apical half. The fur on the membrane is grayish. 

Two examples from Florida, in the Museum of Comparative Zodlogy, 
are darker throughout than the above description. The external basal 
lobe was larger, the first phalanx of the second shorter, finger and the 
external border of the auricle slightly emarginate. The specimens 
are immature and much mutilated with shot. They may represent 
A. pfeifferi (2). Mr, C. F. Maynard, l. ¢., mentions that specimens from 
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Florida ara not only smaller in size than those from the North, but are 
much deeper in color; the furis generally tipped with ash. 

The extent to which hair is distributed over the skin expanse is 
subject to considerable variation. It is scantily present over the dor- 
sun of the interfemoral membrane and the ventral region of the forearm 
in all the specimens (three in number) which have been collected in 
California. In this particular such specimens resemble the parts as 
found in D.ega, Gervais and D. egregia, Peters. It is possible that the 
Mexican A. frantzii may range northward as far as California. In 
specimen No. 1421 from Massachusetts, in the Museum of Comparative 
Zodlogy, the hair is restricted in almost precisely the same manner as 
in the western and neotropical varieties. It is interesting to notice the 
persistence of the minute tufts of hair on the first and fifth metacarpal 
elements. These appear early in the individual, while the other growths 
appear late, and are hence subject to a greater range of variation. 
The size of the post-calcaneal lobule varies, and in some specimensit is 
absent. Dobson states that itis always absent. The prebrachial mem- 
brane is as a rule ample, but it may end on the radius at a point at the 
beginning of the distal fourth of the radius. When the membrane is 


scant the auricle is thick and well set. It is suggestive that in the 


Molossi when the auricle is thick and leathery the antibrachial mem- 
brane is also small. 

Tt is evident from the above account that extended series from the 
entire continent will be necessary before the observer can determine 
the validity of species which have been described from Mexico and 
South America. From the material at my disposal I prefer to accept 
but two red bats in the United States, A. noveboracensis and A. teliotis, 
though holding as probable that a distinct species may be discovered 
in Florida. The figure drawn by M. Dugés (PI. xxvu, fig, 2) exhibits 
the auricle bordered by a broad margin of a contrasting shade to that 


of the interior, as in A. cinerea and the tragus not ineurved. It is 


probable that the fur conceals the external basal lobe, as here repre- 
sented. 

Maj. Le Conte mentions having met with an entirely white form, the 
bases of the hair alone being dark. It was probably an albino. 

In a specimen from Cambridge, Mass., in the collection from Mr. G. 
S. Miller, jr., the internal basil lobe ends abruptly at the outer end of 


‘the internal basil ridge, and is sparsely covered wita hair on the con- 


chal surface. 
So acute an observer as Mr. J. A. Allen believed, in 1869 (Bull. Mus, 


Comp. Zo6l1., 1869, 143), that the red and hoary bat. may yet prove to 


be one and the same species. In this opinion I can not concur. 
Membranes.—The membranes are attached almost to the back of the 
trunk. The prebrachium forms a ridge at the side of the neck over the 
occipito-pollical muscle. The thumb is disposed to be drawn palmad 
by the trachim of this muscle, but to a much less degree than in species 
of Phylostomide. The thumb callosity is not wider than the adjacent 
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phalanx. The membrane is drawn evenly across the dorsal borders of 
the digit, so that the bones project palmad only. The third metacarpal 
bone is here as distinct as any others of its series. The proximal fourth 
of the fifth metacarpal bone is concealed by palmar folds. 

When the lines of the membranes are studied they are seen to be 
much the same as in A. cinerea, with the exception of the intercostal 
lines, which are more distinct than in that species, and the horizontal 
limbs of the triceps fascicle system are farther apart. The third 
interspace is without predigital lines. The terminal digit of the fourth 
finger is without projecting lobe; that of the fifth finger is minute. 
The prebrachim with two elliptical thickenings in the line of the ten- 
don of the occipito-pollical muscle; one of these lies at the shoulder, 
the other along the line of the forearm. 

Skull.—The brain caseismuch elevated posteriorly and abruptly inclines 
downward toward the face; no depression on vertex between mesen- 
cephalon and metencephalon. Processes and crests as a rule produced. 
The sagittal temporal crest is short and nearly confined to the interval 
between the metencephalon and the mesencephalon. The posterior 
temporal ridge is well defined and extends obliquely from the end of 
the sagittal, thus leaving a large triangle between the two crests 
and the occipital crest. The anterior temporal crests are faintly de- 
fined. The metencephalon is a third of the entire length of the head. 
The swelling of the protencephalon is distinctly seen on the vertex. 
The vertex of the face is provided with a wide groove its entire length; 
there is no nasal eminence. A rounded ridge is seen on each side on 
the line of the single incisor. The outer wall of the infra-orbital canal 
is elevated into atuberele. The lachrymal bone bears a distinct though 
small spine. The fronto-maxillary inflation is moderate and the inner 
wall of the orbit flat. The zygmotic arch is slender and of uniform 
width, é.¢., is without elevation of the upper border. The paroccipital 
process is nearly as long as the occipital condyle; the mastoid process 
is nearly as long as the paroccipital; the lower border of the interval is 
deeply notched. The tympanic ring is complete. The angle of the 
lower jaw is entirely outside the condyle, as seen from above. The 
masseter impression is not defined inferiorly and reaches the inferior 
impression of the horizontal ramus. 

The details of the cribriform plate and the ethimoidal turbinal plates 
are as follows: 

The encranial surface presents the septoturbinal foramina placed in 
a row along the anterior half of the space of the samename. The open- 
ings of the ectoturbinal surface are in a direct line with the foregoing, 
and both are depressed below the general surface. The foramen for 
the first endoturbinal is seen lying at the bottom of the conspicuons de 
pression near the erista galli. The foramina are everywhere at the 
sides of the encranial surface. Seen from the nasal aspect the ectotur- 
binal seems to be nearly the length of the first endoturbinal, and is com- 
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pressed medio-laterally. It is slightly convolute outward at its base 
and concave on its lateral surface. The first endoturbinal is abruptly 
acuminate anteriorly, and straight on its median, lateral, and under 
free surfaces, the last named being concave inferiorly. The second en- 
doturbinal plate is oblique, and slightly inflated at its anterior end. 
Its lower border forms the inferior edge of the median series of plates. 
The third endoturbinal is triangular in shape, and is one-half the size 
of the preceding. R 

Teeth._—Teeth the same as in A. cinerea, withthe exception the lower 
incisors are less crowded and serrate throughout. Somespecimens show 
a degree of crowding greater than that exhibited in the drawing. The 
anterior prolongation on the lingual aspect of the lower second premolar 
is somewhat exaggerated. The incision between the paraconid and 
hypoconid does not reach to the level of the basal cingula.* 

The milk upper incisors are carried outward, canine form, and fourin | 
number. The lower incisors are unequal, the first tooth being the 
smallest and simplest, the third the largest and most complex. The 
lower canine is curved backward and furnished with a large basal cusp. 

Mr. G. S. Miller has sent me, from Nassau, a skull of A. noveboracensis 
possessing the remarkable peculiarity of the left maxillary incisor hay- 
ing two distinct cusps instead of one. Close examination was required 
before it could be seen that two left incisors were not present. 

Notes on the skeleton.—The end of the coracoid process of the scapula 
is scarcely wider than the base; the spine is but little curved and is 
furnished with a tubercle at the middle. The region of the semicircular 
canals of the bony labrynth is scarcely wider than the cochlea, and is 
without lateral expansion. The epicondyle of the humerus is produced 
aS aspine. The sternum is provided with a large ventral crest at the 
anterior third of the prosternum; the lateral process is one-half the 
length of this segment. The distal rudiment of the ulna is in the form 
of areverted spine, which is occasionally united to a crest projecting 
from the radius, thus converting the notch that is defined between the 
ulna and the radiusinto a foramen. The radius is quadrate, in trans- 
verse sections; it retains a groove for the extensor tendons. The pec- 
tineal spine is quadrate and as high as the upper border of the acetab- 
wum. The calear is firmly osseous. The fourth metacarpal bone is 
not concealed when the third and fifth bones are approximated; the 
first metacarpal bone lies near the center of the carpal region; the 
second metacarpal is broad and stout, resulting in defining a small 
second space between it and the second metacarpal. 

Remarks on sex.—The females as a rule are a little largef than the 
males, and, when fully adult, retain at the lower border of the chin- 


* Maj. John Leconte (Proc. Acad. Nat. Sci. Phila., 1853), in describing the teeth of 
this species, states that the canine is hollowed out behind, with a perpendicular 
septum dividing the concavity for its whole length. The premolars are concave on 
the outer and inner surfaces. 


150 BULLETIN 43, UNITED STATES NATIONAL MUSEUM. 


plate a sharper border, which extends slightly along the lip; the 
tongue and the terminal caudal vertebra are also somewhat loi ger. 
It is probably true that these characters are tactile in significance and 
relate to the delivery and care of the young. From the marked flex- 
ibility of the tail the interfemoral membrane is brought well to the 
front. The head can with ease be depressed into the pocket in this 
way formed, and the mother can easily guide the young with her mobile 
lips to the mammary glands. While this conclusion is of the nature 
of a surmise, it is made tenable by the structure of the parts involved 
in the act. 

The prepuce is thick, cauliflower-like. 

The females are more often preserved in the museums than the males; 
whether this is due to the greater abundance of females or for some 
peculiarities which render their capture more easy, is impossible to say. 

The mammary glands are rudimental in the female between periods 
of sexual activity. The mammary region is covered with fur of the 
same character as seen elsewhere on the front of the thorax. Neither 
in a female, which possessed embryos two lines in length, is there 
any external development. If such a specimen be dissected the local- 
ity of a mere trace of the gland can be detected by the position of a 
small circular spot of dark skin, which retains a central white point. 
No mammary structure will be visible. The lactating female, however, 
possesses large mamme; one of these lies on the border of the axilla 
and a second over the pectoral muscle. 

The testicles are black. The prepuce is thick and cauliflower-like. 

Habitat—The red bat has an extensive range, even assuming that 
the species of the tropical and neotropical regions are distinct. <Ac- 
cording to J. B. Tyrrell (Cat. of Mam. of Canada, Toronto, 1888) it is 
found throughout Canada, from the Atlantic to the Pacifie coasts. In 
the United States it appears to be more common in the valley of the 
Mississippi and in the Atlantic slope than on the western plateau. Ac- 
cording to C. Hart Merriam (l. ¢.) it is rare in the Adirondack Moun- 
tains. To the west of the Sierras it is not common. But two speci- 
mens were sent me from the local collection of the California Academy 
of Science. In the Museum of the Smithsonian Institution in 1865 
there was but a single specimen from this region. This was secured 
at Fort Tejon. . 

C. F. Maynard, in his paper entitled “‘ Mammalia of Florida” (1. ¢.), 
says that this species is common in the more northern sections of the 
State, frequenting the woods. During the day the bats are seen cling- 
ing head downward from the leaves of trees. The animal has been 
captured in the eastern United States while hanging in the manner 
described. These observations harmonize with the rudimental meta- 
carpo-phalangeal callosity of the first digit and the great length of the 
third digit, which can not in repose be dorsiflexed at the phalanges. 
Nevertheless specimens have been obtained from a cave near Albany, 
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N. Y., by G. J. Green, and the collection of the Museum of Compara- 
tive Zodlogy contains a specimen (No. 5991) which was secured in 
Short Cave, Kentucky. 

J. G. Shute, of Woburn, Mass., observed soon after sunset in Octo- 
ber a strange object pass him in the air which seemed to fall to the 
ground not far from where he was standing. He found it to be a pair 
of red bats in coitu. (J. A. Allen, Bull. Mus. Comp. Zo6él., 1869.) 

From the drawing by M. Duges (PI. xxvu, fig. 1), which was sent by 
him to Pref. Baird, it can be inferred that the animal while at rest 
may bring the interfemoral membrane forward and upward over the 
abdomen. I have elsewhere ventured to suggest that the female may 
insert the head into the pouch in this way formed to assist in the de- 
livery of her young and to care for them afterwards. In a second draw- 
ing the snout (see Pl. xxvu, fig. 2) is represented as protruding. Itis 
noticeable that the mouth is not wide open and that no teeth are visible. 

The red bat may fly over wide ranges of open water, since a specimen 
now in the Museum of Comparative Zodlogy was caught at sea near 
Cashes Ledge. The disposition for bats to fly over the water has been 
often noted; they net only collect the dipterous and neuropterous 
insects which there abound, but when at rest hang from a branch or 
twig on the edge of a bank with their snouts nearly touching the water. 
(Merriam.) 


The following table includes measurements of very young individuals 
with deciduous teeth: 








728. |No number. No number. 
M.C. Z. | U.S. N.M. | U.S. N.M. 








Cae ac see esan's ison g=.s = cpts sieminl as Gee siseeean esate Seite aie 11 14 15 
Daly eee Rese ee ut ee es EN Se Coe 8 so 15 25 | 26 
IAGO E5098 wre ota orate Seta one ale chal te oyster aro ele reslatesls aalars 10 19 284 
First metacarpal bone —first digit ....-.-....----.---.---------- 24 | 3 3 
EAE alae teers erase para etnias ere acinar (eet Se eater sate 4 | 5 6 
BAT Scaler ee tata ete ne orc Pies a ote wee ee oe Riese oes oe 7 10 12 
BIST Co Uipearmentece te eats tes ane ere aac nce talon reste etatred tetas ears aint 7 7} 7 


{ 





In these three individuals, whose forms are, respectively, 10, 19, and 
284, the foot remains essentially unchanged, and is the same in the 
smallest specimen as in the adult. In the first of the series the tibia 
and foot are of the same length. The bone grows rapidly, and is over 
twice the length of the foot in the adult. The body and the forearm 
grow in about the same ratio, and change much more rapidly than does 
the head, 
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Measurements. 
mm. mm 
Head ‘and body \(fromicrown of headsto baseiottall)ee- sa eats se ee erences peer poeta eee es heen ee eee 
Menge thiof anmre en. 2 enero wae nee eae ee eee eee eee ane knoe 
hength ‘of ‘forearms scan: aseee eee ee setae nae oe ce rise eee eee Cee Soe eee 38 35 
First digit: 
Length of firsiimetacarpal: bone ------ ses. ese assent ee eo eee eee eee 2 3-4 
Length of ‘first phalanx: 552° 2 32226~,. $3.4 sosec ase oe nea ee essa eneeee 5 | 5 
Length: of second Sphalanx. 2S 2ecc- occ asec oce- oes eee eee eee 2:4 2 
Second digit: 
Gengthof second ametacarpalspones<s. os ae ee ae ae eee eee 39 35 
hengtiohsinstyphalans: ces ese ye ten eee eee ee a eee Sil bee nee 
Third digit: 
Len sthyotvibind metacarpal bouesa-2cnpa:=ce= == eee eee eee ae eee 40 39 
enothior first phalanks. so. .2 cee ecoske ose eer coc ene ee ee eee eee ete 17 vn 
eng thiof second) phalanxs.2 52-0 232 cpen nae seer een eee eee eee eats M 16} 
Fourth digit: 
Length of fourth metacarpal bone: = 2-2) 2-2 22-22 ene sete tae nner eees 37 39 
Tierney st ss Gippp  ah AA  eece 12 114 
Lengthiof ‘second phalanx 2:22 = 22 S-2- 20 ste bee Sone ee eee sane ene 10 8 
Fifth digit: 
engthior fifthmetacarpal bonessec52-2-5¢s ese bees ees ee eter 36 32, 
Mencth of first phalanxt {os <4.-5 cee Sse eee ete ee pee eee 6 ai 
Length of ‘second: phalanx: 4) .<.522 0 sc2n esse ane eee ee eee een eene 9 43 
Length ior head. 5-52 ccce- ae cea eee enan = seme e eee eee eee eee LT asece sees 
Height/of ear from head2: 5 < <2. Jeccnce eee een cee eee renee ae eee re eeaeeee Go| Roce sce 
Height of. tragus...< sct es. cee sacs sees tote steal aene Seles eee ee ee giee cee aa ae tee eee eee eee eee 
Ihenoth of thigh f.2.9.4,...see abcd eee tee ek See eee: Eee ae ee ee ee 19 16 
ene th: of stile pean. ee ee ceca neon ees aoe ee ee eee ee a ere ti, 15 
een pth Of foot Soe sok eee ee cee eet eee ee ee eee Pee eee Oe Tk eae 
Wen scih OL tall: 655-25 coke Anse oot een nee ene ote SARE Lee eee Eee 36 | nae ees 
* Lactating. 
Meusurements froin first edition of Monograph. 
| . | | | ] 1 = 
1 From tip 4, | Length | Length A : : 
Current . Length | aes Length | 2,9 Length | Height | Height 
number. eel, | of tail. Brae of tibia. Sana of thumb.| of ear. of ee Expanse. 
In. | In. | In. In. In. | In. Tn. In. In. 
5266 1.9 2.0 1.6 0.9 3.3 | 0. 43 0.4 0.2 10.9 
5267 1.9 2.0 1.6 0.9 3.5 | 0. 43 0.6 0.3 12.0 
67 2.0 1.9 1.6 0.9 | 3.0 | 0.4 0.5 0.3 11.6 
Bye ec eis 2.0 159 1.6 0.9 | 3.5 0. 44 0.4 0.3 12.0 
eee 2.0 1.9 1.5 0.9 | 2.9 0.4 0.5 0.3 11.0 
Reetaa eis 2.0 1.9 1.6 OFS) 3.0 | 0.44 0.4 0.3 11.0 
List of specimens. 
| @ . T ° 
Cat. No. | SEOE. Locality. Presented by— reat Collection. 
5242 1 | Muskeeget Island, Mass ...| Dr. T. M. Brewer ..-....- In alcohol. | U.S. N. M. 
5243 2 | Wetherstield, Conn. .-...--- Charles "Waicht.--22-25-,- 122 22 dopeere Do. 
5245 2) | Mount Holly INud 2a sae DD re Sees Nee ete ear eretinl| eee dowe-ss4 Do. 
6188-90 3h) (Garlisles Pa cite eee erie ee MMI moe Keine lcislacies sfoiece doce Do. 
5244 Ty eee GO Sone ie re eee ree HOjRe Eee ee eee ee a |3-- OSE eee Do. 
5540 2] Ann Arundel County, Md..| J. H. Clark ........-...... leo: Orsece ae Do. 
5247-8 25) Wiashinoton: i) Geeeerence National Institute........ leuceQOpseser Do. 
5246 a bees Ste O0)..te eee TAINTEHOIS eens. oles | Seas dos. soe Do. 
* 5257 3 | Columbus, Gar---=-22--2 ae GeESner ayo 22 55/52 je chaos Do. 
5256 5 | Liberty County, Ga ----.--- WrWieels, ONES 22... = ees eee oe G0! sa: Do. 
5263 1 |) Pallahassee: Wass. 2) eee UMGMOMOL Gare 200 ok ae ee eee dons Do. 
5314 | Micanopys-Plaece=--ee- eae Diag b...BeaN <=. =s~.-8— steer dors. 22 Do. 
5260 2 anita wy ala 3 oe eae IPronawonchell = 26 eee GOcecees Do. 
5259 1 | Washington, Miss.-..-...-.. ColmmBriinG. Wailes\----sslere: do: = 2=2-- Do. « 
5252 Me ea MOSS. 2h ccc eee oe eee Gb See eesae soe |smetO: escent Do. 
F253 1 | Monticello, Miss -.......--- | Miss H.. Teunison -.-.-.-.---].--. do==--e= Do. 
5464 i) *Colambus; Maisss: 222 sees Drs Spillman: = + .--ss--ee6 Dry skin --. Do. 
5261 2 | Tyree Springs, Tenn. ------ LIPO nO wel ooccceneoeee In alcohol - Do. 
5262 2) Oktnexcvalles shemnieee see Prot wtenell.- 225 - eee li ho aeoee Do. 
5274 1 | Grand Cotean, La.....-.--. St. Charles College, U.S.A.|.-..do -..--- Do. 
5270 1 | Prairie Mer Rouge, La...-- WaAMES Waivie <=. -oske eee need ose ss. Do. 
5253 1} Fort Towson, Ark--.-..-..-- Dr. L. A. Edwards ---.---- | DetwalGiece oes Do. 
5254 2 | GRort smith ese ee | Dr. G. C. Shumard ..----- [eml dl oes Do. 
5256 3 Red River vAriot see ese ssa eee SH Ae eee Vea Dceeo: Do. 
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1. MAXILLARY TEETH OF ATALAPHA NOVEBORACENSIS. xX 16. 
2. MANDIBULAR TEETH OF SAME. X 16 


3. MAXILLARY INCISOR, CANINE, AND PREMOLARS OF ATALAPHA TELIOTIS.” X16; 
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List of specimens—Continued. 























Rear | 

Cat. No. | Speck | Locality. Presented by— specimen. Collection. 
5251 | 1 | Cass County, Mo........... | BOI ISA Seals ih eemacecaectse In alcohol .| U.S. N.M. 
5463 EL OTS SOUT a lerstate store ce statin =e ats feet ante COP etissecsemcrs es | Dry skin .. Do. 
5250 1 ORS reel Da t= as 0 es ee | Dr. G. Engelinann........ In alcohol . Do. 
4215 1 | Neosho Falls, Kans ........ (mbes GOossia= tess acer acc Dry skin... Do. 
5249 GOW INOS = ercctliea c= cee ee ecae Ray Mennicothiess-- 4-lesen = eee dope Do. 
5460 | 1 (Cooks Country, mLlll 3 see see eee|=oesce COssese et 2o co sascecees | ita Gs amore Do. 
5457 I MRACING WAS ss. acne oo ee IPEIR VE Ovaseneree eceee ee eed Oey eae Do. 
5459 PAU ony Michive. sacntaecece: [eee kken Cll Cleese ent aeratete Sic Onsite aere Do. 
5456 it) $Grosseilsle, eMichrs2-s-.. 5 -- | en Charlesthiox.sscne.. GO Do. 
5466 ie Pibakesoperioness--= sce. sec (ese eerste (ra eeses = 00r- Do. 
5458 1 | Yellowstone River ... ..... Dr. F. V. Hayden . EzdOi- Do. 
5461 | ese. GOmssaesosensce .---| Col. Vaughan... n alcohol - Do. 
5265 | Nebraska =--=---- ae elo rel en xs “Cooper - 2 Salen 2 OLS ee Do. 
5264 1 | Laramie Peak, Nebr. --| Dr. Wary dene 2 ssccenene se Sar Onset Do. 

278 1 | Cimarron River, Kans ..--. ee Be Clarkes sso Saas S53 bea dOss anes Do. 
5269 1 | Pecos River, ax tipar Captrd ck Opem sean cisco Seat Gerase Do. 
5272 3 | Bet.Laredo & Camargo, Tex. eit Schottiees--ee--ee See OK iaeate Do. 
5277 buleMatamorast soso. e-5- seo Lieut. Couch (Berl Col.) .|....do ....-- Do. 
5268 J | Hort Bliss; Ni. Mex--..---- - Lieut. S. W. Crawford ...|.-.-. dors saece Do. 
5266 1 | Fort Tejon, Gale. see cee eh oOhnexan tus ses ee eee | eae dor =As2: Do. 
5267 ie RCapeists a ucas sass sees soe | seen OW ce csebApeeaaaeaaae alse Osean Do. 
5273 TS |eRock Creek?).s..2c0s52252 =. Wis SHV OOd sa teccteeme ee POO lessee Do. 
5279 1 | Locality unknown .....-.-.. [bee asiiseamece (Bases ees 2 OGreeaane Do. 
5275 1 eee Ora cee tenia seas | sfecycte pte eset (3 Wercicdodusaei\scne (i Weeeeee Do. 
6185-7 Bolo goss OOP eae eae oe shine nal itace oer eee (U) Reeesciae ees peeedoteace a: | Do. 
5271 Ue aat GOR ote ee eee coe Pea we oak REE eascuceed| base AOiss=-1- Do 
5541 LM | ersetser CO saab eo ae oce Heemene Wire beni Crees. pices scr: doce Do 














2. Atalapha teliotis H. Allen. (Plates xxv, xxviit.) 


A, teliotis H. Allen, Proc. Amer. Phil. Soc., xx1x, 1891. 

Ears rounded, much smaller than head. The internal basal lobe 
longer than broad, and without posterior projection. The external 
basal lobe longer than high, without notch at the base anteriorly. 
The hem occupying notch is half the height of the auricle and is ample. 
The tragus is coarsely crenulate on the outer border, slightly narrowed 
at the tip, which is not turned forward. The external surface is with- 
out a trace of ridge, and the notch at the base above the small basal 
lobe without a tubercle. Snout and lower lip quite as in other species 
of the genus, except that the chin plate is somewhat wider. 

Skull with groove on center of face vertex continuous with the an- 
terior nasal aperture. Sagittal temporal ridge sinuate. The first 
upper premolar exceedingly minute, scarcely half the size of the cor- 
responding tooth in other species; it can with difficulty be seen even 
with the aid of a lens. The lower premolars are nearer of a size than 
is the case in other species, the first being fully half the size of the 
second. The third lower incisor is rounded, minute, and without cus- 
pules. 

The membranes are much as in A. noveboracensis, but the terminal 
phalanx of the fifth finger is longer and ends with a free end on the 
margin of the endopatagium. The membranes are attached to the foot 
at a point midway between ankle and the base of the toes. 

The prevalent color of the hair is dark chestnut above, but lighter 
below. The base on the body is everywhere black, and the shafts buff. 
No ashy tips are anywhere seen. The ventral half of the side of 
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neck is white. The hair is scanty along the ventral surface of the 
forearm and the proximal ends of the last three metacarpals. The 
dorsum of the interfemoral membrane is furred only at the basal third. 
The remaining characters as in A. noveboracensis. 4 

The manal formula is 2-10-28-37, the difference between the third 
and fourth interdigital interspace 18, and is much the same as in A. 
noveboracensis. 

Teeth._—The teeth, as in other species of the genus, with the exception 
that the first premolar is smaller and slightly oval, and the second 
premolar with a narrower V and smaller heel. 

This species is readily distinguished by the shape and small size of 
the ear and tragus, by the attachment of the wing mémbrane to the 
foot, and by the peculiarities of the premolars in both jaws, as well as 
those of the third lower incisors. It agrees with a southern variety of 
A. noveboracensis (A. frantii) in the partially free dorsal surface of the 
interfemoral membrane. 

The specimen was forwarded to me by Mr. J. G. Cooper, of the Cali-_ 
fornia Academy of Natural Science, in a bottle containing an example 
of A. noveboracensis, and it resembles this form so closely in coloration 
that at first I mistook it for an immature example of the species last 
named. The specimen is in poor condition. After decomposition had 
set in it had been preserved for a long time in strong alcohol. 

Habitat.—Unknown, but is probably southern California. 


Measurements. 
Millimeters. 
Head and body (from crown of head to base of tail).--..-..------------------- 38 
Tength of arm.< {.- 22 22_ ~~ .-2 425 25s. see a ses oes s sameawaice Soe nen eee 22 
Length of forearm......-..----------- -2-- e222 seen ee eee eee eee cee eee teers 37 
First digit: 
Length of first metacarpal bone....-..-.-.-------------------+++++++-+ 2+ 2 
Length of first phalanx. ......-...---------+ 22+ +++ +++ e222 eee eee eee eee 4 
Second digit: 
Length of second metacarpal bone ........-----------------------++-+-+-++--- 40 
Length of first phalanx ........-.--.------ +--+ 22222 eee eee eee ee eee ee eeee 6 
Third digit: 
Length of third metacarpal bone....---.---.---------+--------+-+------+-+-- 40 
Length of first phalanx - ----- Sas Meads oe ts REM eee es Bon See Sees 14 
Length of second phalanx ........---------- +--+ +--+ e222 eee cee eee eee 15 
Fourth digit: 
Length of fourth metacarpal bone ..-..-..--.--.------------------+--+-+++---- 38 
Length of first phalanx .....-.-.-------------. --'-------- -----+ --=5 -2-2=== 10 
Length of second phalanx .-.---. -.------ +--+ +--+ +--+ oe ne + sone wae ene neee 8 
Fifth digit: 
Length of fifth metacarpal bone ......--.-------.------- +--+ 2-22 -- 2-2 5-e- 32 
Length of first phalanx) 2.2 3iee-e-te.-- S2-- 222 epee eee ee 7 
Length of second phalanx 22:-O3ho-22 2022 f- . Sess. Sate ee ee eee ae i 
Length of head. ....-- -- 4 AE la Yo BORE NS Shs ol a een ee ee 12 
Height/of ear from heads oa. a ota Se oe ns Soe ae ee 4 


Height of ear from base of external lobe to, tip ......-. 2.2... +--+ eee eee eee eee 6 
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Measurements—Continued. 
Millimeters. 


tt ee aaLE UIE th eerste aera 2c ciake hs Senile ae ain cede made a eelas se ctlemee naa 3 
Men ibrommunihysest ee Seca cotom see cece e carat) otae ca dee Aa Shhh Jaen se ae ee 14 
MerrentipOrel egy ers eee ot saat te eee ayerenataciite Gee fh soet)nos des tsb ene sees 16 
eT eU RO te (OO tit eet ole y on Saat a cee ene siboy oe act bc iaeo te aac eee 6 
BG Tne Otel nore meee cera eas ear para Sapa spore inca ays bie rare end wis oaeyoinie seep eee 39 
Milihvomsecondembenrtiotbal mmterspace)--scc- 2-2-5 -5- 5-6 es->- 2 se cee Semen 2 
RVraninoiy hire MMberOIsitalanverspace ..-t.2222. 22222-5256 5-5-52 -2che eee eee 10 
Width of-fourth interdipgital interspace -.-... 222-2. 222.2202 .-222-2-22-222-ebeek 28 
Difference between third and fourth interspace....-............--------------- 18 
er Gh OrmOLCATIN pastes Hae ae eee ie ster ee he ial Set a a ee See 37 


The measurement of the body and of the metacarpals are within the 
range of these which can be made on specimens of A. noveboracensis. 
The second phalanx of the third finger is longer than the second; the 
second phalanx of the fourth finger is much shorter than the first; the 
second phalanx of the fifth finger is of the same length as the first. In 
these respects the measurements are in contrast with those of A. nove- 
boracensis. The thigh is shorter than the leg, while both are smaller 
than is the species named. The foot is shorter, while the tail is slightly 
longer. 


3. Atalapha cinerea (Palisot de Beauvois). The Hoary Bat. (Plates xxIx, xxx, 
SXEXOKUI)) 


Vespertilio cinereus Palisot de Peauvois, Cat. Peale’s Mus., Phila., 1796, 14; Le- 
conte, Proc. Acad. Nat. Sci. Phila., 1855, 433. 

Vespertilio pruinosus Say, Long’s Exped. to Rocky. Mts., 1823, 67; Harlan, Fauna 
Amer., 1825, 21; Ib., Med. and Phys. Researches, 1831, 28; Godman, Amer. Nat. 
Hist., 1826, 68, pl. 1, f. 3; Richardson, Fauna Boreal. Amer., 1829, 1; Cooper, 
Ann. Lye. Nat. Hist. N. Y., Iv, 1837,.54; DeKay, Nat. Hist. N. Y. (Zoél.), 1842, 
eeple hi pteee. 

Scotophilus pruinosus Gray, Mag. Zool. and Bot., i, 1838, 498. 

Nycticejus pruinosus Temminck, Monog. Mam., 1835, 154; Wagner’s Schreb. Siiug. 
(Suppl.), 1, 1840, 544; 7b. v, 1855, 770; Schinz, Syn. Mam., 1, 1845, 197; Max. 
Zu, Wied, Archiv Naturgesch., 1861, 185. 

Lasiurus pruinosus Tomes, Proc. Zobl. Soe. Lond., 1857, 37. 

Lasiurus cinereus H, Allen, Monog. N. A. Bats, 1864, 21; J. A. Allen, Mammals of 
Mass., 1869, 208. 

Atalapha cinerea Peters, MB. Akad. Berlin, 1870, 910—Dobson, Cat. Chirop. Brit. 
Mus., 1878, 272—Alston, Biol. Centrali-Amer., 1879-82, 23. 


Diagnosis.—A large bat with rounded black-bordered ears, blunt in- 
curved tragus; external basal lobe without notch; interfemoral mem- 
brane hairy above. Color distinctive, being hairy with play of colors 
of grays and of dull yellow. A clump of hair above the dorsal aspect 
of elbow. Forearm 54™™- 

The second phalanx in each digit shorter than the first. 

The manal formula is as follows: 


eters 
EhirdiMverspace se aace ete et en oa aie alata'a\s/e\n/a' ainja[ajalalie n'n/al aiwia(ein eo aleve ete cieyaieterse 134 
Een PUES SCC et een ee a eae ee ol et ork Oe ale 40 
IOnearay ont 2413 5St) SP eee PE PS 903), Doct ath se Stace Suse es 49 


Dittereucestpenweecn tind: and TOUrihic.> o>~s<caleaccaaccls coc docc ese conwoel cnx 27 
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Description—The auricle is erect, of a subrounded form, and in good 
specimens marked within by four delicate transverse lines; when pressed 
on the head the upper border reaches to the median line or extends 
slightly beyond it. The outer border of the auricle is slightly emargi- 
nate and with the exception of the border, is of the color of the wing 
membranes. The border, as just mentioned, is of a darker hue than the 
rest of the auricle and is naked, except along the posterior border, where 
it is furnished with asingle rowof hairs. The remainder of the auricle 
is hairy. The internal basal lobe is large and reaches to or conceals 
the eye; it is as broad as the tragus at its widest part. The lower 
border is oblique from behind forward. The external basal lobe is 
also large, not revolute, separated from the main body of the auricle by 
a deep incisure, in which is lodged the basal lobe of the tragus, but not 
produced at the anterior border to the extent seen in A. noveboracensis. 
When pressed against the side of the head the upper border touches 
the internal basal lobe. 

The tragus with basal lobe to the outer side of pedicle, which is 
separated by a deep rounded notch from the main lobe. This notch 
receives the revoluted border within and below the noteh in the auricle. 
At the widest part the tragus is more than half its height. 

The mouth cleft reaches to the second line of the premolar or to the 
external canthus. The lower lip is fleshy and not fixed to the gum. 
Two subrounded, subequal buccal folds are present. A wart is found 
at the angle of the mouth, and a second back of the chin. The snout 
is broad, nearly equally in width the length of the mouth cleft, as seen 
in profile. When the fleshy upper lip is drawn outward the distance 
between the incisor teeth and the end of the snout is equal to the width 
of the snout. The nostrils are slightly produced, directed obliquely 
outward, the space between them concave. The surface is marked by 
a transverse line of supralabial hairs as in Molossus. The rounded 
shield between the upper incisors separated from the upper lip by a 
depression. 

Coloration.—The plan of coloration is the same as in A. noveboracensis. 
On the dorsum of the head and on the ears the hair is light brown to 
dull yellow, with black base. On the dorsum of the neck and chest the 
color on the shaft above the basal black is of a dull yellow, to ocher in- 
stead of bright yellow; the subtip is deep brown, chocolate, umber, or 
even black, against which the ashy tip appears to good advantage. 
The last two colors are conspicuous in the unmanipulated fur, and has 
caused the name “‘hoary bat” to be given the species. On the Join the 
shades are darker than elsewhere. On the venter the hair of the side 
of the face and beneath the jaws is black. Theupper half of the neck 
is dull yellow, with black base; the lower half of the neck is provided 
with a deep brown subtip, with slight ashy tip; which character of fur 
extends over the chest andabdomen. As in A. noveboracensis, the line 
between the neck and the chest is marked by a ring-like disposition of 
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EXPLANATION OF PLATE XXIX. 





FiG. 1. Front view of head of Atalapha cinerea. 

Fic. 2. Side view of head of same. 

Fig. 3. Side view of tragus and inner surface of auricle 
Fiac. 4. Tail and interfemoral membrane. 

Fig. 5. Skull seen from above. x 2. 

Fig. 6. Skull and lower jaw seen from the side. x 2. 
Fig. 7. Os petrosa, x4. 
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white tips, which become conspicuous on the ventral aspect of the pre- 
brachium to form the so-called ‘shoulder tuft.” At the pubis, the base 
of the interfemoral membrane, and along the sides of the trunk, in- 
eluding the axille, the hair is silky and without the black base; it is 
dull brown or cinerous, with a long, ocher tip. 

The membranes.—On the dorsum the hair extends from the body as 
far as a line from the middle of the humerus to the ankle, and thus 
extends slightly on the membrane beyond the tibia. A distinct patch 
covers the back of the first metacarpal, the first interdigital space, and 
the base of the second metacarpal bone; a mere fleck overlies the base 
of the fifth metacarpal and the forearm near the elbow. On the venter 
the membranes are covered with short, brown, obscurely bicolored fur 
from the side of the body, and thence extends in a broad, oblique line 
as faras the third digit; upon the third interspace it stretches distally for 
a distance equally one-half the length of the metacarpal bones. The 
arm is covered, while the forearm is naked. The prebrachium is also 
furred, save at the free border. The exterior of the auricle is covered 
with dull yellow or ocher-colored hair, except at the broad, black mar- 
gin, which, however, bears at the lower part a delicate fringe. The 
interior of the auricle, both in front and back of the keel, is covered 
with short hair. The tragus is also slightly furry. The dorsum of the 
interfemoral membrane is covered throughout with hair of the same 
character as that of the loin, or with that in which the shaft assumes a 
darker shade of buff or brown; the ventral aspect of this membrane is 
furred only at the basal third; the color can not be distinguished from 
that of the pubis. 

Variations.—In No, 13281, U.S. N. M., Utah, the hair on the loin and 
dorsum of the interfemoral membrane is of a café au lait brown instead 
of the darker shades described in the text. 

In No. 4223, U.S. N. M., Petaluma, Cal., and No. 13207, also from 
California, the shaft of the hair above the basal dark shade is almost 
white, both on the dorsum head and body and the ventral aspect of the 
neck. The colors about the face are deep brown instead of black. 

In No. 6184, U.S. N. M., British America, the ash tips on the venter 
are absent except on the mammary lines. 

Some of the specimens are more gray on the sides of the neck than 
others. 

The terminal point of the caudal series varies in length from 1™™ to 
5™™, The prebrachium is small, joining as a rule the proximal half of 
the forearm. The females as a rule have it somewhat larger than in 
the males. 

The posterior border of the tragus at a point just above the notch is 
thicker than the rest of the border in No. 5284, U. S. N. M. 

Membranes.—The prebrachium without details. The lines of the en- 
dopatagium are indistinct, owing to the hairiness of the membranes. 
The coraco-brachialis fascicle extends to the free margin as in Miniop- 
teris and Emballonura, 
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The triceps fascicle system crosses the elbow at origin, is without 
vertical branch, but yields two horizontal primal branches; these ex- 
tend across the membrane near each other and appear to end in the 
abruptly determined comb-like endings which do not reach the region 
of the phalanges of the fifth finger. There are two oblique lines ex- 
tending downward and somad from the muscle-mass at distal end of 
the fifth finger. 

The fourth interspace has the predigital nerve, as in Miniopteris, while 
the terminal branches do not reach the digits of the fifth finger, but 
join a branching nerve which appears from the metacarpo-phalangeal 
joint of the fourth finger. A small unbranchcd line (postdigital nerve?) 
appears at the middle of the fourth metacarpal bone. 

Two oblique bands are seen on the fourth interspace near the palm. 
A fork-like arrangement of lines is seen in the angle between fourth 
and fifth metacarpal bones, and appears to be a branch of the median 
dividing into the two branches commonly seen in this interspace. In 
the third interspace a similar arrangement is seen, but the main nerve 
pursues a longer course before dividing. At the region of the digits 
there are two predigital nerves and three postdigitals. In this portion 
of the membrane, therefore, an unusually large number of lines are 
seen. It is possible some of these lines pertain to the blood-vessel 
system. 

The pelvotibial line is seen on the interfemoral membrane; but the 
oblique lines from the caudal vertebra are distinctly visible. 

The terminal phalanx of the third finger is curved only at the tip, and 
no part thereof projects; that of the fourth finger is acicular, deflected 
at a right-angle pollical to the second; it yields a free projecting tip; 
that of the fifth finger is acicular, is deflected somad and inclosed only 
on this side. 

The membrane of the first interspace can be discerned everywhere 
along the line of the wing, except at part of the first phalanx of the 
third digit. 

Skull.—Length, 164"™"; greatest width, 95™"; least width,5™™. The 
sagittal crest is limited, and ends on the anterior third of the mesen- 
cephalon. The posterior temporal crest is faintly expressed. Face in 
advance of orbit 2™™. The occipital crest is interrupted in the center. 
No tubercle is present over the proencephalic foramina. The vertex 
of the face provided with a wide depression which extends to the 
anterior nasal aperture. The fronto-maxillary inflation is conspicuous, 
extending back of the anterior temporal impression and forming an 
elevation at the side of the vertex depression. The orbital ridge is 
small and distinct, is placed well forward, and terminates posteriorly 
by a tubercle. The inner wall of the orbit is concave; a second tuber- 
cle lies directly back of the large lachrymal canal. 

The paroeccipital process is large, spinous, and is directed obliquely 
downward and backward for nearly the length of the condyle. The 
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mastoid process is well defined, andis slightly produced downward. 
The interval is smooth, but is deeply incised inferiorly. The line of the 
superior border of the anterior nasal aperture, if produced, would inter- 
sect the first molar. The hard palate is inclined upward. The glenoid 


2 cavity has a semblance of a pedicle. The pterygoid process is broad 


¥ 


oe 


and conspicuously produced. The tympanic bone conceals the cochlea. 
The bony labyrinth being removed, the region of the semicircular canals 
is Seen to be wider than the cochlea. 

The coronoid process is rudimental, and but half the height of the 
horizontal ramus. .The masseric impression involves the coronoid and 
reaches to the inferior border of the ramus. The angle is flat and does 
not reach the line of the condyle, and is slightly deflected, so, when seen 
above, is found to lie to the outer side of the condyle. A well-defined 
post-symphysal rugosity is present. 

The general plan of the ethmoid plates resembles that of A. novebo- 
racensis. The parts are, however, of greater height, the interval be- 
tween the first and second endoturbinals being wider. The second 
endoturbinal is relatively larger, and curved outward. This arrange- 
ment causes the plate to present a concave surface outward, which 
receives the swollen lower border of the third plate. The median 
aspect of the first endoturbinal is straight; but the lateral surface is 
deflected outward, and is impressed on its entire surface by the ec- 
toturbinal which rests upon it, leaving only a raised rim of the 
endoturbinal round its anterior half. The median surface of the pro- 
duced portion of the first endoturbinal is nearly as high as it is long. 
The concave under surface embraces securely the maxilloturbinal. 

Maxillary teeth.—The single incisor adjoins the canine and project- 
ing slightly forward and inward. The median surface deeply and 
sharply excavated and is in contour with the palatal notch. The canine 
is wedged in between the incisor and the second premolar, posteriorly 
fluted. Cingulum is entire; median excavation present. The first pre- 
molar isminute, conical, placed well to inner side of the axis of tooth row, 
The second premolar with broad cingulum, with scarcely perceptible 
protocone, deeply fluted on buccal surface. The first molar resembling 
Nyctinomus. The protocone is of low development, much as in Ma- 
crotus, but is acutely pointed at apex with oblique palatal surface, the 
7posterior commissure obscurely defined on the posterior aspect of tooth, 

apparently not reaching beyond the apex of the second vy. The first V 
smaller than the second and more deeply fluted on bueceal surface. 
Cingulum defined, but hypocone absent. The second molar much the 
Same as the first; the Vs are subequal. The third molar rudimental. 
The protocone and commissures are defined, but the posterior limit of 
the first is imperfect, being defective in buccal half, while the second 
V is absent. 

Mandibular teeth.—The incisors are crowded; the first is the widest 
and coarsely serrate at the cutting edge, the second and third blunter 
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and less compressed, the posterior basal swelling marked in all. The 
canine slightly inclined backward, concave on posterior surface. The 
cingulum entire. The premolars unequal, the first much the smaller. 
The first and second molars with the anterior limb of the heel joining 
the smaller V at about the middle of the posterior limb. The commis- 
sure on the lingual surface of the heel oblique from behind forward. 
The third molar with a scarcely triangular heel, which is smaller than 
the V, blunt, compressed. 

Notes on the skeleton.—Atias with sharply produced downward trans- 
verse process, which bears a single foramen. The process back of the 
transverse process of the presternum equals the length of the process 
in front of the same. The mesosternum scarcely crested. 

The coracoid process of scapula does not reach to the middle of the 
glenoid cavity. The end of the process is twice the width of the base; 
the long process from the scapula spine is greatly curved, and is ab- 
ruptly widened in the middle. The axillary border rese ibles that in 
Molossus rufus in being straight for over half its length, and in be- 
ing thence gradually inclined outward. The upper border is at the 
superior angle, furnished with a conspicuous spine, which projects to- 
ward the glenoid region and lies below the level of the base of the 
corocoid. The infraspinous fossa is without ridge between the sur- 
faces for the infraspinatus and teres minor muscles; a ridge lies in the 
subscapular fossa. A facet is seen on the axillary side of the acro- 
mion. The clavicle is stouter than in most bats of the size and is more 
curved than in Artibeus, with which it answers in general size. 

The humerus with internal tuberosity much higher than the’ head. 
The radius is about one and a half times as long as the humerus. The 
proximal border is produced so as to partake of the olecranoual fune- 
tion of supporting the elbow posteriorly; on the articular surface a 
deep, narrow groove is bounded by flanges. The distal end with a 
broad, thin process on the flexor surface directed Gownuward and in- 
ward. The outer border is produced, truncate, and appears on the un- 
der surface of the bone. The proximal ulnar rudiment does not extend 
distally beyond the lower border of the depression for the insertion of 
the biceps muscle; the distal ulnar rudiment is provided with a groove 
for the flexor tendons. 

The carpus does not possess characters distinct from A. novebora- 
censis. The third metacarpal bone with two grooves entire length on 
one side and one groove on the other. 

The first phalanx of the second finger one-fifth the length of the cor- 
responding metacarpal bone. The second phalanges of the third and 
fourth fingers are slightly longer than the first. 

The fifth digit varies slightly as compared with the length of the 
forearm. No. 5284, U.S. N. M., Nebraska; it lacks one-fifth (7. ¢., 2) 
of being as long as the forearm, In No. 3215, U.S. N. M., it lacks but 
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one-sixth. In the former specimen the fourth metacarpal bone is 2™™ 
longer than the forearm; in the latter it is just as long. 

Remarks on sex.—The prebrachial membrane is smaller in the female 
than in the male, and stops at the distal fourth of fifth of the forearm. 
In one example only of nine specimens of females examined was a large 
antebrachial membrane present. Of three males examined two have 
large antibrachial membranes which extend free to the thumb, while 
the third terminates at the distal fifth of the forearm. The auricle is 
thicker in the female than in the male. The penis is furnished with a 
cauliform prepuce. 

Habitat—According to Le Conte, A. cinerea is more common in the 
Northern than in the Middle or Southern States. Judging from the 
numbers found in collections, it is a rare bat in the far West. J. B. 
Tyrrell (J. c.) states that itis found in Canada from Nova Scotia to 
Manitoba. Richardson (American Borealis, 1829, 11) obtained it on 
the Red River in British North America at an altitude of 54°. It is 
likely that it frequents mountain ranges and table-lands in preference 
to river valleys or coastwise regions. Mr. Thomas Say reports (Long’s 
Expedition to Rocky Mountains, 1823, 1, 167) its collection at Council 
Bluffs, Iowa. Say (l. c.) mentions that Prof. Barton presented a speci- 
men of this bat to the Philadelphia Museum that had been captured in 
Philadelphia. 

C. Hart Merriam (Mammals of the Adirondacks Region, 1886, 176) 
notes that the flight in this species is swift andirregular. The nightly 
range is greater than in any member of the fauna. Whenever the tem- 
perature of the air is above 59° I. it may be seen on the wing. Like 
many bats, it is active just before evening and at dawn. It has been 
caught hanging from a twig of a tree as in the case of A. noveboracensis. 
When kept in confinement it suspends itself by the claws of the feet. 


Measurements taken as an average of four individuals. 


Millimeters. 
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Fifth digit: 
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Measurements from first edition of Monograph. 
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Group MOLOSSI.* 


* MoLossi.—So intimate is the relation between this group and the Vespertilionida 
that I decline to give it the value of a family. The characteristics elsewhere noted are 
here taxonomically arranged. It appears to be subordinated to the Vespertilionide, 
and for the present, at least, I shall place it as an alliance thereto. The Molossi, 
like the Vespertilionid, are adapted to cosmopolitan range by the adaptation to 
both terrestial and aeriel locomotion. The wing is stout, narrow, and muscular. 

With the Vespertilionida the ethmoidal plates are volute, the trapezium is fur- 
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Genus NYCTINOMUS Geoffroy. 


Nyctinomus Geoffroy, Descript. del’ Egypte, 1 1812, 114; H. Allen, Monog. N. A. 
Bats, 1864, 5; Dobson, Cat. Chirop. Brit. Mus., 1878, 437; Alston, Biolog. Cen- 
trali-Amer., Mamm., 1879-82, 33. 

This genus isin close relation with Molossus. It is distinguished by 
the absence of union of the palatal plates of the premaxilla.. Teeth 
with large hypocone. Auricle with internal basal ridge, developed 
into a well defined “ keel;” the external basal ridge continuous with 
an erect external basallobe. Auricle quadrate; metacarpo phalangeal 
joint of third and fourth digits mobile, bent forward; the interpha- 
langeal joint of the same digits mobile, bent backward (these digits 
when extended reach far below the level of the toes); the joints of the 
fifth digit rigid and in line with the metacarpal. ‘The second meta- 
carpal lies palmad to the third; the phalanx is rudimental or absent. 

Nyctinomus is of wide distribution, examples being found in all parts 
of subtropical and tropical regions. With the exception of N. nor- 
folcensis (Australia, Norfolk Island) and JN. johorensis (Malay Penin- 
sula), the species are singularly alike in essential features. A critical 
examination of all the species is demanded before the exact position 
of the North American forms can be determined. 

The North American species considered in the following pages are 
N. brasiliensis and N. macrotis. I have not seen N. femorosaccus 
Merriam (N. A. Fauna, No. 2, 1889, p. 23), or NV. mohavensis, Merriam 
(N. A. Fauna, No. 2, 1889, p. 23), both from southern California. (See 
Appendix. 


1. Nyctinomus brasiliensis Isid. Geoffroy. (Plates XXXII, XXNIII.) 


Molossus nasutus Spix, Sim. et Vesp. Bras., 1823, 60, pl. Xxxv, fig. 7; fide Isis, 
August, 1824, 899 (Brazil); Schinz, Syn. Mam. 1, 1844, 143. 

Dysopes nasutus Temminck, Mon. Mam. 1, 1827, 254. ib., Zobl. Jour., U1, 1828, 459; 
Wagner, Schreb., Siiugeth., Suppl. 1, 1844, 474; ib. v, 1855, 711. 


nished with a palmar tubercle, and the coracoid process is always bifid, the posterior 
portion being prolonged. 

A large spheno-palatine foramen is present, while the presence of palatal processes 
to the premaxille is detected in most of the genera. The tailis always produced well 
beyond the interfemoral membrane, and the accessory cartilage is absent from the 
short, rigid fifth digit. 

The groups of the Molossi constitute a subfamily characterized by the narrow wing, 
prominent thumb, free terete tail, and the rigidity of the short fifth digit. The 
group at one end recalls the subfamily Emballanurine in the dorsal flexion and ad- 
duction of the metacarpo-phalangeal and interphalangeal joints of the third digit, 
characters it possesses in common with most forms of the Emballanurini. The types 
of upper molar, namely, in the presence of a bypocone, is also met with in Lmballa- 
nura. ‘The last upper molar in both groups exhibits a nearly perfect second V. The 
large hypoconid in the last lower molar is repeated in all the emballanurines in- 
cluding Furia. Adaptation to active motion with wing at rest is seen in all. The 
greatest degree of the adaptation last named is seen in Cheiromeles of Borneo, though 
the other genera of the group are rapid flyers. 
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Nyctinomus nasutus (snouty bat), Tomes, Proc. Zoél. Soc. London, 1861, 68 (Jamaica). 
H. Allen Monog. N. A. Bats, 1864, 7. 

Nyctinomus brasiliensis Isid. Geoff., Annal. des Sci. Nat., 1 Sipe, 1824, 337, pl. xx 
(Brazil); ib., Zo6l., Journ., 1, 1825. 133; Ferussac, Bull. des Sci. Nat., m1, 1824, 
74; Dobson, Cat. Chirop. Brit. Mus., 1379, 437; Alston, Biolog. (CaninalieMner: 
1879-82, 33. 

Nyctinomus murinus Gray, Grittith’s Cuv. An. Kingdom, v., 1828, 66. 

Nycticea cynocephala Leconte, Cuy. An. Kingdom (MecMurtrie’s ed.), 1, 1831, 432 
(South Carolina). 

Molossus cynocephala Cooper, Ann. Lyc. Nat. His. N. Y., LV. 1837, 65, pl. ur. fig. 1 
Wagner, Schreb., Siugeth., Suppl. V, 1855, 714. 

Molossus fuliginosus Cooper, Ann. Lyc. Nat. His. N. Y., Lv, 1837, 59, pl. 111, fig. 3 
(South Carolina). 

Rhinopoma carolinensis Gundlach, Archiv f. Naturgesch., 1840, 358, (not of Geoff., 
in Desm. Mam., 1820, 1380, and Dict. d’Hist. Nat., xLv, 1829); Leconte, Proc. 
Acad. Nat. Sci. Phila., vi, 1855, 437. 

(?)Dysopes naso Wagner, Schreb., Siiugeth., Suppl. 1, 1840, 475. 

(?)Nyctinomus mexicanus and N. aztecus, Sauss., Rey. et Mag. de Zo6l., x1, 1860, 283. 


’ 


Diagnosis —Muzzle truncate, with numbers of spines on upper border, 
but none on the vertical internarial ridge. Spines also on the inner 
border of the auricle. Dorsum of face furnished with long stout bris- 
tles. Fur of a dull mouse gray, paler beneath. The first phalanx 
in the third, fourth, and fifth digits, exceeds in length the second. 
Second phalanx of the fourth digit over half the length of the first 
phalanx. The tail beyond the level of the toes is free. 

Description.—The muzzle with a deep emargination between the nos- 
trils. A vertical band without a groove or spine extends on the muz- 
zle to the lip. A small post-mental wart is present. The ears are one- 
half to 1™™ apart on the face.* The median border of the ear is sin- 
uate near its attachment to the head. The outer border is notched at 
the upper third so that the entire edge may be said to be scalloped; 
the border below the side of the scallop is thin, and everted as far as 
the line of the external basalridge. The border ends abruptly at the 
anterior edge of the base of the external basal lobe which is broader 
than high and higher posteriorly than anteriorly. In some specimens 
the antitragus is continued forward by a skin fold to the angle of the 
mouth. The notch between the external basal ridge and the external 
basal lobe is inconspicuous not reaching one-half way to the base. The 
tragus is quadrate, measuring 4™™ along the posterior border and 1§™™ 
along the anterior. 

The fur is silky on the back of the head and basal half of ears; 
the trunk and sides of the neck are plumbeous verging to drab or dusky 
brown; the base is everywhere white but the extent of the color is 
variable. On the sides of the neck the white color is most marked, 
and on the lower part of the back and rump it is least so. A silvery 
tint is seen on the tips when they are seen in an oblique light. The | 
sides of the trunk are much lighter in hue and are unicolored. The 


“Unless close examination be made the ears appear to be united. Thus Coues and 
Yarrow (Wheeler’s Exped., Zoél., 1875) describe them as united over the vertex. 
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EXPLANATION OF PLATE XXXII. 


Fic. 1. Front view of head of Nyctinomus brasiliensis. 


Fig. 2. Side view of same. 

Fig. 3. View of tragus and inner surface of auricle. 

Fic. 4. Wing membrane. 

Fig. 5. Tail and interfemoral membrane of Nyctinomus brasiliensis, western form. 
Fia. 6. Tail and interfemoral membrane of same, eastern form. 

Fic. 7. Skull seen from above. 

Fic. 8. Skull and lower jaw seen from the side. 

Fic. 9. Os petrosa, 


~~ 


U. S. NATIONAL MUSEUM 


ELLE: 
LLG 


\\ 3) i ES Gi Ze 
\ LY 
\ 5 


7 


Lu P 
4 igs / 
WL 


a7 CLEA 
\ WAG LE 
\ WEL SOI: Zs 
a LL 


BEE: LE 3 
SIE 
RUBS AMIS Eg 

Vag 


BULLETIN 43, PL. XXXII 








A MONOGRAPH OF THE BATS OF NORTH AMERICA. 165 


fur extends on the membranes from a point at the proximal third of the 
humerus to the distal two-thirds of the femur and is thicker along the 
margin than where it 1s continueus with the body. On the venter the 
fur is intermediate in shade between that of the back and the side of the 
trunk. It is either unicolored or barely white at the base. The pre- 
brachial membrane is naked or furnished with a small patch of hair. 

The face is naked over the dorsal surface except in the space be- 
tween the median border of the auricle and the nostril where a number 
of long 3™™ to 4™ stout bristles are found.* In the female not in- 
frequently a whitish diffused patch is seen on each side of the neck 
near the lower jaw. A few long white hairs adorn the pubis. Occa- 
sionally the male has a patch similar in color to the above growing on 
the post-mental space. 

Membranes.—The entopatagium without markings from the inter- 
costal or lumbar nerves. The line of the coraco-brachialis fascicle be- 
comes apparent at the middle of the humerus, passes vertically down- 
ward medianly to the elbow, and divides, at lower two-thirds of the 
membrane, into two branches. The lower runs forward to a point lat- 
eral to the elbow, i. ¢., in advance of the joint. The triceps fascicle 
system with a plesh of superior branches. The terminal part of nerve 
abruptly deflected downward. 

The first oblique band at the radiometacarpal angle is attached to 
the first metacarpal bone. It crosses the palin obliquely, and reaching 
the mesopalafium lies for 4™™ close to and parallel with theradius. The 
pouch is distinct. The tendon of the palmar interosseus muscle of the 
fifth finger makes no impression upon the membrane. A broad, dusky 
band, apparently due to the membrane becoming contracted in this 
line, extends obliquely from the lower end of the tibia to the wrist. It 
is conspicuously seen in all specimens which are held up to a strong 
transmitted light. 

The fourth interspace shows a nerve appearing at the angle ante- 
riorly. This soon divides into two branches, a posterior and an ante- 
rior. The posterior passes obliquely across the membrane to reach the 
fifth finger at the distal third, where it disappears. Before doing so it 
yields a branch, which is distributed to the posterior half of the mem- 
brane. The anterior nerve keeps close to the fourth finger. At its 
proximal fourth it is lost in the contour of the bone. Just before its 
termination it sends off a large posterior branch, which, supplies the 
anterior of the interspace. In the third interspace a long main nerve 
is seen dividing into two branches. In the second interspace a poste- 
rior nerve appears at the proximal third of the first phalanx of the 
fourth finger, and an anterior from the proximal third of the first pha- 
lanx of the third finger. The ectopatagium is attached on the distal 
end of the second phalanx of the fifth finger, while the mesopatagium 


*The bristles about the nostrils have been neglected in describing species of Nycti- 
nomus. They are conspicuous in N. brasiliensis, while almost absent in N. plicatus. 
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is attached to the tip of the third phalanx, thus the median border of 
this phalanx is without membrane. The third phalanx is directed 
obliquely toward the body. The third phalanx of the fourth finger is 
deflected parallel to the free margin of the membrane of the third inter- 
space away from the body, and presents a well-defined free inferior 
border. The third phalanx of the third finger exhibits a distinct eu- 
taneous flange or hem on the free border. Thus all the terminal pha- 
Ianxes are in part or in whole free from the wing membrane on one 
border. The tail membrane with an indistinct band extending from 
the knee inward from knee one-half the way to the tail. The inferior 
margin presents a well-marked lobe near the tail. 

Variations.—A variety of Nyctinomus from California differs from 
others examined in the presence of plantar tubercles, and in the large 
size and good definition of the caleaneal tubercle (pl. xxxm, fig. 5). 
It is further distinguished by the females exhibiting well-defined spines 
on the median vertical ridge of the muzzle. In the males these are 
supplanted by small tubercles, or the ridge is e1tirely smooth. In 
four examples, three of which were males, the chin was furnished with 
two small, symmetrically placed warts. No similar appendages have 
been noted in the genus. In one female an elongated wedge-shape 
plate defined the mentum. .The specimens were 22 in number; males 
9, female 18. The females were disposed to be slightly larger than the 
males, and to possess unusually marked masses of fat in the anterior 
abdominal wall and at the groin. Should increased knowledge of this 
variety make it desirable to assign it a distinct name it may be re- 
garded as Nyctinomus brasiliensis californicus. 

The assertion that the ears are disunited is sustained by many ex- 
aminations. However, in a specimen (No. 6045, Mus. Comp. Zool.) the 
ears are united by a band 1™ high. 

In three specimens from the island of St. Kitts (6019, 6020, 6021 
Mus. Comp. Zo6].) the tail was free for 9™™ only. 

N. pumilus, from the Bogas country, Africa, resembles the species last 
named in the length of the second phalanx of the fourth finger, such 
length being over twice the length of the corresponding phalanx in 
other species of the genus examined. One female of this species has 
been examined from the collections of the Museum of Comparative 
Zoology. 

The following observations on this species may be of use in study- 
ing N. brasiliensis: The muzzle is without spines. The lips are much 
hicker than in NV. brasiliensis; they are wider than the muzzle is high. 
The few stout bristles on the face are much less conspicuous than in 
N. brasiliensis. The ears are united for a height of 4™™. The keel of 
the auricle is5™™ long. The ears are rounded without a scallop on 
posterior border; the free portion below the head measures 6"". The 
antitragus is higher than broad and is 4"™ wide atthe base. The sides 
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of the tragus are of equal height, quadrate, and measure a little less 
than 1™™ in all proportions. They are directed obliquely backward, so 
that the upper border is vertical. On the mesopatagium the first 
oblique hand is small and indistinct. It is attached to the side of the_ 
fifth metacarpal bone (i. ¢., it is free from the muscle mass). The pouch 
is indistinct. The submentum is provided with adistinct wart, but no 
median ridge lies between the wartand the lower lip, as in WY. brasi- 
liensis. 

Mawilliary teeth.—The incisor of each side is slender, simple, obliquely 
directed downward and inward, but not touching its fellow. A wide 
space exists between it and the canine. The canine is slender, vertical, 
scarcely produced beyond the second premolar; cingulum produced 
posteriorly. To the outer side of this prolongation, but set in slightly 
from the outer limit of the tooth series, is seen the minute first premo- 
lar. The second premolar with well-defined protocone and fluted para- 
cone—the heel-like projection of the cingulum is discernible. The first 
molar possesses a sharply defined acute protocone of low elevation, the 
commissures embracing the two v’s. The paracone is slightly smaller 
than the metacone. The hypocone unusually well defined, often almost 


“as high as the protocone and sometimes bilobed. The second molar as 


the first, but with equal cusps and simple hypocone. The third molar 
with protocone as in other molars. The anterior V slightly compressed. 
The posterior V with anterior limb entire; posterior limb absent. The 
molars do not touch except at their buccal surfaces. 

Mandibular teeth.—The incisors, three in number, the first and second 
equal or subequal, bilobed, without basal cusps. The third much 
smaller, wedged in between the second and the canine, and is often 
lost. The canine with sharply defined cingulum entirely round the 
tooth. The premolars slightly crowded, the first the smaller. Of the 
molars the V is smaller than the heel throughout. The anterior limb 
of the heel adjusts against the V at about its middle. The triangle 
composed of paraconid, metaconid, and protocinid is much compressed 
from before backward. The paraconid not inclined forward as is seen 
to be the case in Atalapha and Macrotus. The commissure at the base 
of the heel is conspicuously cuspidate. In the third molar it, in addi- 
tion, bears a second small acicule. The cingulum is visible throughout 
at the base on the buceal surface. 

Skull_—Greatest length, 15™"; greatest width, 10™; least width, 
4m length of face from orbit, 34™™; distance from infraorbital 
foramen, to the tooth row, 1™™. The sagittal crest is defined the entire 
length; weaker posteriorly. The posterior temporal crest is trenchant, 
forming with its fellow the sides of a broad-based triangle, 2™™ long. 
The mesencephalon is 3™" long. The anterior temporal crest ends 
on the orbital crest, which is sharply outlined and as long as the orbit 
is high. The inner wall of the orbit is flat. The vertex of the face 
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provided with a median groove which begins abruptly at the junction 
of the sagittal with the anterior temporal crests and reaches a point 
half way to the anterior nasal aperture. The fronto maxillary infla- 
tion extends over the entire face vertex. The short infraorbital cana 
is provided with an elevated ridge-like outer wall, which carries a pit. 
A large foramen unites the nasal chambers near the posterior nasal 
aperture with the mesopterygoid fossa. The otic foramen converted 
into a notch, thus permitting the otic capsule to be exposed the entire 
length on the side of the skull. The paroccipital process is inconspic- 
uous and ends at a point about on a level with the mastoid process 
The interval is occupied entirely by the otic capsule. The tympanic 
ring is complete. The sphenoidal tongue is rudimentary or absent. 
The coronoid process is less than half the height of the horizontal 
ramus. The angle is scarcely produced back of the line of the condyle. 
The interval between the two is almost straight. The angle is broad, 
flat, acuminate and is markedly deflected outward so as to be almost 
free from the line of the condyle when seen from above. The masse- 
teric impression is deep but does notreach the lower border of the ramus. 
The post-symphysal process is absent. The incisive notch deep as in 
vespertilio and allies. , 

The following notes will be of interest in connection with the study 
of the skull of NV. brasiliensis: 

N. orthotis.—The sagitta is well defined. The face vertex is elevated 
with scarcely any depression. The fronto-maxillary inflation is rudi- 
mentary. The zygoma is without elevation on the upper border. The 
basisphenoid fosse is well marked. The postpalatal spine is absent. 
The infraorbital canal is long, permitting the line of the anterior nasal 
aperture to fall back of the facial foramen. The coronoid is less ele- 
vated, while the angle is longer and less acuminate, and lies far beyond 
the condyle. ; 

NV. norfolcensis.—The sagittal crest is absent. The face vertex is 
with shallow depression, but conspicuous orbital ridge and lachrymal 
tubercle. The coronoid process is high, greatly exceeding the width 
of the adjacent ramus. The angle is widely deflected from the line of 
the condyle. 

NV. europs.—The sagitta is absent. The orbit crest is Searcely de- 
fined. The lachrymal tubercle small. The zygoma is without elevation 
on the upper border. The coronoid process above the line of the con- 
dyle is a mere tubercle, and greatly less than the width of the adjacent 
ramus. 

Notes on the skeleton —Atlas: The lower opening for the vertebral 
artery is much larger than the upper; below it a spine projects down- 
ward and outward. 

Scapula: The upper half of the subscapular fossa limited inferiorly 
by an oblique keel. The vertebral border of this subfossa is concave 
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and deepened somad, especially at the angle, where a large recurved 
process from the border is seen. The coronoid extends toward this 
process and nearly reaches it; thus the coronoid is not eurved down. 
ward as in the case generally in other than the molossids. The lower 
lip of the glenoid cavity projects markedly, making the glenoid very 
concave; the lateral margin is convex; the median margin is straight. 
The triceps impression is strictly axillary, with a greater tendency to 
encroachment on the dorsum. 

Humerus: Axis of head very oblique to the axis of the shaft. The 
pectoral ridge equals one-fifth the length of the shaft The external 
tubersity greatly exceeds the inner in height. The epitrochlea is pro- 
duced as a spine, which reaches below the trochlea. The inner half of 
the trochlea is scarcely grooved anteriorly. 

Ulna: The proximal part of the ulna equals half of the length of the 
radius; the articular surface bears a longitudinal crest. The distal part 
form a quadrate imperforate plate. 

Pelvis: The innominate bones do not unite at the symphysis. Each 
bone is firmly anchylosed to the sacrum. The symphysal border is 
three times as long as the pectineal spine. The thyroid foramen is 
nearly circular. The sacrum is composed of three elements, the spines 
of which increase from above downward. The caudal vertebre are 
eleven innumber. The first two resemble the sacral elements in having 
broad, flat, conjoined lateral processes. ‘The others are like caudal ver- 
tebre generally in mammals. 

Habitat.—Subtropieal and tropical America apparently everywhere 
abundant. It is sometimes so numerous in the Southern cities of the 
United States as to render houses uninhabitable by their disagreeable 
odor and the noise they make in moving about. 

Thad an opportunity in December, 1880, to study a number of living 
animals which had been collected by Mr. James Bell at Gainesville, 
Fla., and sent to me by Prof. Baird. They did not resist handling and 
made no defense. The mouth was not open in excitement, nor was any 
cry emitted; a slight purring sound was occasionally heard. The feet 
were used to dress the fur and to scratch; the outer side of the thigh 
was easily reached by abducting the foot, the last-named act being in- 
duced doubtless by the long peroneal muscle, the knee at the same time 
being moderately flexed. Extension of the wing often occurred (as though 
in preparation for flight), as terrestrial animals stretch their limbs in 
arousing from sleep. In such a movement the inferior extremity was 
abducted by the traction of the fifth finger on the wing membrane. In 
standing the trunk was prone, the head slightly elevated, the wings 
folded, the toes separated, the first and fifth toes being farther apart 
from their neighbors than were the second and third from one another. 
The foot was dorsiflexed and the plantar surface was on the ground. 
Walking was accomplished with ease and carried the little creature 
quickly along. The manusin this act remained folded, and the motion 
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appeared to be made up of the arm and forearm acting as one factor, 
the callosity over the first metacarpal bone serving as a point of resist- 
ance. In taking flight from a flat surface the animal appeared to spring 
into the air as a lizard jumps, no one portion of the body appearing to 
move more than another; but it is probably true that most of the act 
was accomplished by the arm and forearm. In coming to rest at the 
end of flight the wings often remained extended for a little while; some- 
time one would be folded when the other was kept extended. When 
placed on a horizontal surface, as a table top, the animal scurried to the 
edge and often hung partially over. The flexible loin enabled the pelvis 
and lower extremities to remain on the top of the table, while the rest 
of the trunk was pendent on the side. A number of the bats were 
allowed to escape in alarge room. They moved freely about the surface 
of a large table and made short flights to neighboring objects. No food 
was partaken of, and at the end of a few days they became listless and, 
since it was evident that they could not thrive, they were killed by im- 
mersion in spirits. 


Measurements. An average taken from five individuals. 


Millimeters. 
Head and body (from crown of head to base of tail)2---. -2--..2-.52-2--. 222 49 
Menothiofiarm 23>- hea eee BS Sse oo Se ee eee See eee eee 21 
Wengthof forearm .ncf2.celes <e eae eee ee ee ae ee oe eee eee eee 40 
First digit: 
Length of first metacarpal bone |: =... .2. <s-o+ se-ess eo se eee ese eee 3 
Gength of first phalanx t-25.. S720. fap aoe sake eae een eee eee wisidesinceees 4 
Second digit: 
bength of secondimoetacarpalibone = 23:2ts3--- eee ee eee eee eee 38 
Length of first: phalanx. 5-2 - Soden 5 gas ee ee nae Bee eee Bi 
Third digit: 
eneth of third metacarpal bone=---—- =. s2- se -e eee eee see eee 38 
Length of first-phalank< 2222 Le See eae te sete cee tee eae eee 14 
Length*of second phalanx: oS. s stones et acewi ecw ere ee ee eee eee eee 14 
Fourth digit: 
Lenoth of fourthametacarpal bones: sce) ee eee eee eee 38 
Lengthyor first phalanx: 225s ste a et nee 12 
Lengthrof second phalanx. 2-2 35:2ee eels ene eee eee eee eaten 8 
Fifth digit: 
ength' of fifth metacarpalihbonersse = ener sere teeter ee ane eee eee ee aes 24 
Lengthofifirst phalanx. 242) 25oee ee eee eee eer a ae eee 11 
Length of second phalanx 5-22 = eee sere ate = ae eee 5 
henrth, oPhead 2 32542 53. a eaee ee ee ene oo ae sh 
Height of ean... 2255 4. 224 ea ee tee No: cece d a re 13 
Mevoht of travuss2 2! Vee. 2 See es ee ae ola 2 cree 4 
hength ‘of thigh ti. ears Pee ee ean! Cae epee eee MS 
Length of tibialis so.2 8 22 ee ee ee ee 8 Te 11 
length, of foopisoi.2 5s scpee ce te Met ets er a2 3S eee ee 7 
Length: of interfemoralimembnane: =] sssee seer seco e=— 3 oc eee eee ae sé 
Leneth of tatlin. membranes .2 3.2 ee = ais ea ee 15 
Length of tail free from: membrane-- 2-2 ee eee ee oe oc ee eee 15 
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Measurements from jirst edition of Monograph. 
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Serenk cation ror Pec nae h oa of feeeetD Height |Height | yy. | Nature 
ber. nose to : alec longest) ,, ° e a panse. | . = 
tail. tail. arm. tibia. finger. thumb.| ear. | tragus. | | Specimen. 
Tis. In. In. In. Tn. | In. Tn. | In. In. | 
OO Beis alata sine 2.6 1.3 1.7 | 0.6 3.0} 0.4 0.7 0.2} 11.0 | Alcoholic. 
eee Ore aeons Sine 2.6 Le 1.9 0.6 aeUF ie One 0.7 0.2) 10.3 Do. 
2.6 1.0 ey 0.6 3.2 0.3 0.6 0:2} 10:0 Do. 
PE eT oom: 2.4 1.3 6 0.6 3.2 0. 43 0.6 0.2 9.9 Do. 
DALOMesa scons 2.3 1.3 1.6 0.6 DaOn 1053 0.7 0.2 10.0 | Do. 
2.3 1,2 1.7 0.6 3. 0 | 0.3 0.7 0.2 10.6 Do. 
2.0 1.3 1.6 | 0.5 3.0 | 0.3 0.7 | 0. 2 10. 4 | Do. 
AAD pret atelero at 2.2 1.2 1.6 | 0.6 3: Oni One 0.7 | 0.2 10.3 | Do. 
. | | | 
List of specimens. 
Cat No. Nature ; 
N * | of speci- Locality. Presented by— of | Collection. 
mens. specimen. | 
| j 
5475.. 1 | Upper Rio Grande........-. Dry Contry ete scieietaisicierere/= DRY) see | U.S. N. M. 
5473. - 1 PENBE ARO eee een le JE Clarkes eae sense seer do esse | Do. 
5225. - An eMastern Rexcasi- scien -=\-2 = esas COjstss ores skess sess Alcoholic - Do. 
5219. . 3 | Pecosto Rio Grande. -...---. k@apimPope casase see nes loraes LOSS 21s Do. 
5496... 2 | Grand Coteau, La ......-..-. | St. Charles College.......-.- [Ber ovaNl Oeecreraye Do. 
5223. . Ils |e Miatamonas ise cece eer Miemts COUCH sass caesar Weaatlssoae Do. 
5227... if | Hhortavuma Call ss 5525--51 feMiay® Geeks homas|so. secre. [ee and Oneees Do. 
4742... I sel Oe Saerrseetape a atnieiatee aereyoeeerae Maj Te COnb6 =< sis <incie <= | Dinyeyeers=i Do. 





2. Nyctinomus macrotis nevadensis H. Allen. (Plates XXXIV, XXXxv.) 


Nyctinomus macrotis Gray, Ann. 
London, 1876, 729, Fig. 6. 
Dysopes auritus Natt, Wagner, Wiegm. Archiv, 1843, 368; Burmeister, Thiere Bra- 

siliens, 1854, 69. 
Dysopes laticaudatus and cecus Rengger, Siiugeth. Paraguay, 1800, 88. 
Dysopes aurispinosis Peale, U. S. Explor. Exped., vim, 1844, 21. 
Nyctinomus auritus Peters, MB. Akad. Berlin, 1865, 573. 


Nat. Hist., rv, 1839, 5; Dobson, Proc. ZoGl. Soe. 


Two specimens from Nevada in the National Museum present many 
characters in common with NV. macrotis, as this species is described by 
Gray* and Dobsont. In both forms the ears are united by a band, 
the keel of auricle is curved upward and backward, the tragusis small 
and of the quadrate type, the ear-conch is thin and translucent, and 
the terminal phalanx of the fourth finger measures but 2", and is 
shorter than terminal phalanx of the fifth finger. There is also a gen- 
eral agreement in other measurements. Nevertheless, the specimens 
gan not be received into any of the species of Nyctinomus hitherto de- 
scibed. As compared with descriptions of NV. macrotis, its nearest ally, 
the muzzle is not “concave” between the ears. The tragus is convex 
above instead of being “straight or concave,” nor does its lower half 
form a “prominent angular projection.” The fur, instead of being of a 
“reddish-brown beneath and above,” is, on the dorsum, of a uniform 
dark plumbeus (mouse color), the base of the fur being the same as the 
tips. <A faint line of fur extends along the forearm to the distal one- 








*Ann. Nat. Hist., 1v., 1839, 5. 
+Cat. Chirop. Brit. Mus., 1878, 435. 
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fifth. The fur on the venter is slightly lighter in tint, that of the chest 
being a shade darker than that of the abdomen. But, on the whole, 
the dorsum and venter may be said to be of the same general tint. The 
endopatagium is without a naked space alongside the body. 

The keel of the auricle does not project outward beyond the anti- 
tragus. The manner of termination of the outer margin of the auricle 
on the antitragus is not described by authors. Judging from Dobson’s 
figure (Pl. xx11, Fig. 6), the margin reaches the outer surface of the anti- 
tragus, while in the Nevada specimen it ends on the middle of the ex- 
ternal basal process. The outer margin of the auricle is uniformly 
rounded. 

The American species of Nyctinomus are not variable to any marked 
degree, and the characters just given are of greater significance than 
would be the case in some other genera. But the variations in the 
form of the tragus in Chiroptera are always associated with other char- 
acters; that is to say, the form of the tragus is an index to variation. 
The slightest modification in outline from the one accepted as typical 
of the species is associated with some other minor changes in the gen- 
eral periphery. Respecting the color, it may be said that the mouse 
tint of the Nevada specimens is not described in any species of Nycti- 
nomus, and is therefore probably not a variation in the color of N. 
macrotis. 

Description—Muzzle with sharply defined upper borders, with deep 
emargination between them. The border furnished with numerous 
pectinate spines, except over the nostrils, where their place is taken 
by minute papille. In the younger of the two specimens the muzzle 
presents a few scarcely discernible spines on upper border. Vertical 
ridge on front of muzzle papillate; in general character as in N. bra- 
siliensis; well defined ridge on mentum; no submental wart apparent, 
but a single long hair grows from the center. The ears are thin, semi- 
translucent, united by a band 1™ high, and a faint ridge extends 2™™ 
in front of commissure. Three small spines are seen on the internal 
border. The keel is 9™ long, folded back, and of the same consistence 
as rest of the auricle; four minute spines are seen on the upper border 
of the auricle. A faint, shallow scallop is seen where the revolute 
flange of the auricle is defined. The antitragus is broader than high, 
4™™ at base, 2™ high. The notch back of it reaches to the base of the 
antitragus. The inferior extremity is well defined on the venter, that 
is to say, that the pubo-tibial fold is absent. 

The second phalanx of the fourth finger is 2" long. In this regard 
N. macrotis resembles N. megalotis and N. gracilis; and is distinguished 
from N. brasiliensis, in which this phalanx is 7™™ long. With Old 
World forms comparisons may be made with N. pumilus and N. afri- 
canus, in both of which this phalanx measures 7™™ in length. 

The entopatagium with coraco-brachialis fascicle dividing at upper 
third of membrane, its anterior division reaching line of elbow and 
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EXPLANATION OF PLATE XXXIV. 


Front view of head of Nyctinomus macrotis nevadensis. 
Side view of same. 


. View of tragus and inner surface of auricle. 
. Wing membrane. 


Tail and interfemoral membrane. 
Skull seen from above. x 2. 
Skull and lower jaw seen from the side. x 2. 
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extending thence vertically to within a millimeter of free margin. 
Other nerves of the wing membrane and the terminal phalanges as in 
N. brasiliensis. The tail membrane with a well-defined line extending 
from the middle of the thigh to the free margin of the membrane. 

The first oblique band at the radis-carpal angle is attached to the 
muscle mass at the base of the fifth metacarpal bone parallel to radius. 
It measures 5", The pouch is indistinct. 

A fibrous band lies to the inner side of the fifth metacarpal bone. 
N. brasiliensis has none. 

Maxillary teeth.—The incisor is cuspidate. The canine without pos- 
terior basal prolongation and in contact with tue first premolar, which, 
while small in size and simple, is larger than in N. brasiliensis and is 
retained in the axis of the tooth row. The remaining teeth, as in the 
species last named, with the exception that the posterior limb of the 
second V is complete and more than half as long as the anterior limb. 

Mandibular teeth.—Incisors two in number, flat crowned, deeply 
bilobed. The remaining teeth much the same as in N. brasiliensis. 

Skull—Length, 22"; mesencephalon, 5"™; greatest width, 10™™; 
least width, 4™". Length of face from infraorbital canal, 4™™. The par- 
occipital process is broad at the base, subacuminate, not reaching to 
the line of the middle of the condyle and no longer than the mastoid. 
The interval occupied by the otie capsule, which, with the exception 
of a small portion crossed by a process of the squamosa, is exposed. 
The face vertex is scarcely inflated at its widest part, is very little 
wider than the region of the proencephalon. The region of the lachry- 
mal bone is marked by a tubercle. The orbital crest is conspicuous 
and not produced. The line of the upper border of the anterior nasal 
aperture if produced would intersect the dental arch immediately back 
of the canine. The opening from the mesopterygoid fossa to the orbit 
is large. The sagittal crest is small and confined to the region of the 
prencephalon and metencephalon. The interval between the faintly 
marked posterior temporal crest and the occipital crest is elevated, 
rounded, and not triangular. The sphenoidal tongue is rudimental 
and is not disposed from the horizontal. The basisphenoid dossz is 
conspicuous. The tympanic bone is large and inflated; the mastoid 
region small, nodular; the basi occipital is narrrow without latteral 
depressions, which are so conspicuous in Artibeus; the round foramen 
of the sphenoid bone separated from the sphenoidal foramen by a sep- 
tum; the pterygoid process a delicate spine; the vomer extends to the 
posterior border of the hard palate. 

The small coronoid is scarcely elevated above the level of the condyle, 
but is one-half the width of the adjacent part of the horizontal ramus. 
The angle is broad, flat, and scarcely produced beyond the condyle. 
Seen from above it is so deflected that it lies just at the outer border 
of the condyle. The posterior border of the ascending ramus is slightly 
concave. The masseteric impression is shallow and leaves a broad in- 
terval between it and the lower margin of the ramus. 
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Since [have never seen Nyctinomus macrotis in the adult form, or from 
localities from which it was first collected, I have thought it best to iden- 
tify the specimens described as N. macrotus nevadencis. 

In specimen No, 15178, the head and body measures 60™™ which is 
probably nearer the adult than in the preceding example. The length 
of the arm is 25™" and that of the forearm 54", The other measure- 
ments are not of sufficient value to be separately made. 

Habitat—Nevada and California, according to Dobson, N. macrotis 
has been collected in Cuba and Brazil (Mato Grosso), and Paraguay. 
This writer assigns Dysopes aurispinosus of Peale to N. macrotis. In 
this connection it is of interest to state that Mr. Peale collected D. au- 
rispinosus at sea. The specimen flew on the vessel off the coast of Brazil 
100 miles from land. 


MEASUREMENTS. 


[No. 15178, U.S. N. M.] 


Millimeters. 

Head and body (from crown of head to base of tail)-...-......-....-.--225---- 
engthvet arm)... bso vasee- eos tel ae ee sae eae sep aee ae oc eae eee 28 
Weng thi of forearms = asec eee we Pate Wa SS Se Maee Sah n= SiS ee Sle se ee eee 52 
First digit: 

Length of first. metacarpal bone22 5.0222 toes. case See eee ee 3 

Length of first phalanx. =. Sic Users ee es see ee ee eee anes oe eee re ee 4 
Second digit: 

Length‘of second metacarpal bone. ;=---22-s0-.5-- ee * ste  ee ee 45 

Length of first phalanxt2222- 2.232 en coe em ee eee eee 
Third digit: 

Length of ‘third metacarpal bone: .°~_- ... 2-2 seed. 2-25 sae ne ee eee 46 

Leng th.of-first phalanx sit) = Sse 2 oo onctae sone ee ee eee 15 

Length of second phalanx. i220. Sex ce een geese hee eee ee ee ao eeeEee 12 
Fourth digit: 

Dength,of fourth metacarpal bon6=-o- ==) psec sa eee ee ee eee eee eee 42 

Length of first phalanx ~~ 124: 32 secsien =< gas setae eee eee eee 12 

Length of second ‘phalanx: 325.) 2 secrets. Hee “ioc etemioe es moe ene eee 2 
Fifth digit: 

Iiengthiof a.fthmetacarpalsboney=: 42a. can oseteinaree sais ase fra fa eee Ser ae 24 

Length‘of first phalanx 2% ~ 322. e558. xh -taae = ene - potion sees ewe = ae 15 

Lengthiofsecond:phalanxo ne satan eee sere ee ence ae oe oon 4 
enth of head's. 2. Seer cee sone ssine eeeine aime tennis 332 20 
Height\of ear. 2 - Goce ecieces eerie er mea Sena eiiae ssi as ese eee 15 
Height of (tragus 22.72 25s aoe eae eet ss not See oe ee See 2 
Width of ‘tragus? 22-20 2. Se een eee Sees tet. eee 2 
Length of thigh 2. 2:22.22 (2S eee ose ot sees Leone ere eee eee 18 
Length of tibia: 232 Ss22 2c oe eee es Se oe os ee 13 
Length of f00b-<. 2220 eo ae eee ee ere tia et on i see 10 
Length of intertemoralamem brane sesame sees as 9 ae a 
Lengthvof tarlentit ess Ae. ee eee ae oe ee nee cg aoc ties loseae Seer 43 
Length of tail. (free portion) 20545 eeertere fi 2s eee 23 


*U.S. Exploring Expedition, Mamm. and Ornith., 1848, 22. 
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Genus PROMOPS Gervais. 


Promops Gervais, Exped. du Compte de Castelnau, Zoédlogie, Mammiféres, 1885, 
59, pl. x11, figs. 3, 3a; Peters, MB. Akad. Berlin, 1865, 574. 


: 2 2 sae lee Weer 
Dental Formula.—Molars ~, premolars > canine a incisors < 2==30. 
o 2 Z 


Promops was separated by Gervais from Molossus, Geoft., on the pres- 
ence of two premolars in the upper jaw, Molossus having but one. 

Diagnosis.—The largest bat in the fauna, the forearm measuring 
614~™™- Ears joined and reach forward quite to the muzzle. Proto- 
cone, without the crenulations which are so conspicuous in Molossus 
rufus. The maxillary incisors touch and occupy the intervals between 
the canines. The first maxillary premolar is smaii and withdrawn to 
palatal side of axis of dental series. Anterior V of first molar much 
smaller than the second. In common with other Molossi (excepting 
Nyctinomus), the premaxille are conjoined at the palate. The fifth digit 
is much the smallest of the series, and the first phalanx of the third and 
fourth digits is dorsiflexed in repose. The first row of phalanges in 
manus is from three to four times as large as the second. The fifth 
metacarpal bone is one-half the length of the fourth and nearly one- 
third the length of the third metacarpal bone. 


1. Promops perotis californicus Merriam. (Plates XXXVI, XXXVII, XXXVIII.) 


Dr. C. Hart Merriam has described a bat in the fourth fasciculus of 
the North American Fauna* under the name of Molossus californicus.t 
Two adult females of this bat have been forwarded to me by the Na- 
tional Museum, and upon these the following description has been 
based. I have long been familiar with a species of Molossus which ap- 
peared to be a distinct variety, one specimen without locality, which 
was sent to me by Mr. J.C. Cooper, of the California Academy of Science, 
and a second purchased of Mr. Ward, also without locality. One of 
these was in fair condition and more closely answered to the description 
of M. glaucinus than to M. perotis, and was identified as JI. glaucinus 
var. 1 have not seen M. glaucinus, and held as probable that, as in the 
case of Macrotus, a species of Cuban bat might find closely allied forms 
in Mexico and California. Were it not for the fact that I have ex- 
amined M. waterhousii from Cuba I would have hesitated in separating 
M. californicus from it. Dobson indeed does not recognize the species 
last nanied. Pursuing this plan of reasoning, I declined to describe 
the Californian specimen as new. Mr. Merriam has been fortunate in 
securing fully adult forms, which are evidently the same as my WM. glau- 
cinus var., and has described them under the name above given. He 





*N. A. Fauna, 4, 1890-1. 

tI have been acquainted with two examples of this species for along time. One 
was purchased in a miscellaneous lot, and one sent for examination by the California 
Academy of Science. Both of these examples were without locality, and I assumed 
they might be member of faune from which I had never received specimens. 
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makes no allusion to M, glaucinus, but institutes comparisons with M, 
perotis, from which it is undoubtedly distinct. In the absence of exact 
information respecting JM. glaucinus, 1 have concluded to adopt pro- 
visionally Mr. Merriam’s name as one based upon the study of the adult. 
Careful comparisons with M, glaucinus must be made before its validity 
is established. 

M. glaucinus is stated by Dobson to be light brown at the base of the 
hairs, then chestnut brown, the extreme tips grayish, so that the upper 
surface appears altogether gray. The colors of MM. californicus are 
within the group of the grays, and it is tenable that the basal shade 
may be variable within specific limits and pass from chestnut to buff 
and thence to white buff. Be this as it may, the coloration may be dis- 
sarded in the diagnosis, and the important specific characters made to 
include the emargination on the posterior border of the auricle (which 
is said by Dobson to be absent in IM. glaucinus), the presence of a tu- 
berele on the interauricular membrane, and in the first upper premolar 
being central in the space between the canine and second premolar. 

The tragus in J. gleucinus, according to Dobson, is 0.12 (34™™), while 
in M. californicus it is 4™™, a difference so slight as to come within the 
range of personal error. 

The difference in the measurements of the body and limbs is not 
greater than those between specimens of M. perotis in the Cambridge 
collection and those of the British Museum series made by Dobson. 

On the dorsum the hair has sooty-ash tips, varying to a light buff 
or whitish; thus the hair is of two colors. The greater portion is a 
shade of white. The tips appear to be less differently colored from the 
shaft over the loin than elsewhere. On the venter the color is lighter, 
the tips of the hairs are less sooty, but still ashy. 

On the membranes the hair covers the basal half of the ear dorsally; 
iteextends from the proximal third of the humerus to near the knee, 
and on the interfemoral membrane at the basal third. On the venter 
the: hair is about of the same distribution as above, but they do not 
reach so far along the thigh, and more is found along the forearm. 

A thin line of dark unicolored hair is seen along the upper border of 
the proximal third of the forearm in advance of the elbow; a second 
much larger line of similar hair extends from the proximal third of the 
forearm to the wrist, and a white defined patch overlies the carpal por- 
tion of the fourth digital interspace. 

Membranes.—The prebrachium not volant beyond the junction of the 
proximal to the middle third of the forearm. The wing membrane is 
attached to the distal fourth of the leg. No. 19088, U.S. N. M., female, 
has arudimentary gular pouch. Auricle ample, one-third longer than 
head, nearly circular, with a broad, shallow excavation on outer mar- 
gin; the keel long, nearly reaching the notch, and is slightly folded for- 
ward. The hem begins at the posterior emargination, becomes gradu- 
ally convex, but narrows opposite the external basai ridge, crosses the 
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EXPLANATION OF PLATE XXXVI. 


Under view of the head of Promops perotis californicus. 
Side view of same. 

View of tragus and inner surface of auricle. 

Tail and interfemoral membrane. 


. Skull seen from above. x 2. 


Skull and lower jaw seen from the side. x 2 
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notch, and ends on the posterior border of the antitragus. The anti- 
tragus is longer than high. The conch is very deep, almost reaching 
the shoulder. When the antitragus is remcved from its attachments 
and turned outward the boundaries of the notch and the attachment 
are distinctly seen. The external basal ridge joins the lowest of the 
transverse ridges-at aright angle. The tragus is longer than wide and 
is abruptly truncate at the apex. The interauricular membrane is 
deeply notched in the middle and furnished with a hairy tubercle on 
either side. A rib connected this membrane to the snout directly back 
of the muzzle. The muzzle with circular borders which are imperfectly 
defined below, but trenchant and prorect above, where they are ob- 
scurely crenulate. In the median line a vertical ridge separates the 
almost marginal nostrils. A sparse growth of hairs sparsely lines the 
upper part of interior of the auricle. A delicate fringe covers the pos- 
terior margin, including the hem. The hair of the back of the conch 
and base of the antitragus can not be distinguished from that of the 
side of the neck. The interauricular membrane is hairy on both dor- 
sal and ventral surfaces; a moderately stiff brush of forwardly directed 
hairs project from the rib above the snout. 

When the immense range of coloration in some bats is recalled, as 
for example in Artibeus perspicillatus, it is well to be cautious in dis- 
tinguishing species by shades of fur only. 

Skull.—The brain case scarcely elevated above the vertex of the face. 
Metencephalon slightly higher than the mesencephalon, and this in turn 
but little higher than the face. <A slight depression only between the 
mesencephalon and the metencephalon. Tympanic bone not concealing 
cochlea. The otic capsule comes to the periphery at both squamosal 
bone and occiput. Semicircular canals filled with bone, save the supe- 
rior, Which retains a minute foramen. Anterior temporal ridge faintly 
marked; sagitta barely defined; posterior temporal ridge trenchant. 
Face vertex straight. Inner wall of the orbit nearly flat; anterior wall 
not depressed or with a narrow transverse groove. Anterior nasal 
spine with flat, thin, lateral process. The infraorbital foramen in front 
of the second premolar. Squama at base of zygoma is indented. 

Distance from infraorbital canal to anterior nasal aperature equals 
twice the diameter of base of canine. Hard palate extends a short dis- 
tance beyond the last molar. Lower jaw with semilunar notch exceed- 
ing the distance from angle to the condyle. The angle exceeds in length 
the mesolateral diameter of condyle, and lies below the lower border of 
the horizontalramus. Thesymphysal spine, seen from in front the sym- 
physis menti, is crested at lower half. 

The above description contrasts with Molossus rufus as follows: The 
short face vertex is abruptly inclined. The anterior temporal crest not 
seen, but the posterior crest and the sagitta are very large in many 
specimens, resembling the parts as seen in Noctilio. 

Inner wall of orbit convex; anterior wall depressed. The anterior 

441—No, 45 12 
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nasal aperature with stout blunt process. The infraorbital canal back 
of the second premolar; the distance from the canal to the anterior 
nasal aperture equals the width of the base of the canine tooth. The 
hard palate does not extend beyond the last molar. The lower jaw with 
semilunar notch equally the distance from the angle to the condyle; 
the angle exceeds in length the mesolateral diameterof the condyle. 


Measurements of skull. 





P. perotis 











eee M. rufus. 
Min. Mm. 

Greatest length......0sesseees Alala ot eie{els eihine(alalbin e aleiwon/=iaie:a/nic’nialajafuia(a/sinlelata'o/diaja wiainte te 29 22 
ene thiol Drain (CabO- 2 2-— eee ene ae ome se eet ete ee eo eel ee 17 14 
Width.of brain‘case (bimastoid):2. c-e2+ ose eee ence cerns cone nae peeeeeeeeeee 15 13 
Wadthio® brain case (bizy Oma) 252 oe a cistat ele mela aes eeiate we aieral ale closer sin etal 17 14 
Width of brain'case (bipreencephalic) sree eocseamisem mene = see ce seas ee eter 5$ 43 
SBN SB LAN UC ew la ee a ee 12 8 





The ectoturbinal is compressed from side to side and is one-half the 
length of the first endoturbinal. The first endoturbinal is acuminate, 
as it is seen from the median surface, the portion projecting in advance 
of the third endoturbinal being slightly convex inferiorly. The third 
endoturbinal is received in a depression on the lateral surface of the 
first, the second being absent. It in turn receives the fourth. Both 
these turbinals, as seen in situ, are longer than wide. 

Masillary teeth.—Incisor almost touches canine, yet reaches middle 
line and is contigious with its fellow at the base. The simple, cone-like 
crown is thence deflected outward, causing the crowns of the two teeth 
to slightly diverge from one another. Canine simple without groove; 
the cingulum slightly produced backward. The small first premolar 
lies directly on the outer face of the interval between the canine and 
the second premolar. The second premolar with prominent paracone 
and large heel-like projection. The molars quite as in Nyctinomus, 
other than that the rudiment of the second V of the third molar is a 
mere tubercle. 

Mandibular teeth—The incisors are compressed and bilobed. The 
premolars are slightly crowded. The commissure at the lingual base 
of the heel is deeply emarginate in the middle. The heel of the third 
molar is somewhat compressed from without inward, the lingual 
border being much the higher. 

Notes on the skeleton. Axis with long transverse process,which bears 
a foramen to the outside of the foramen for the vertebral artery. Keel 
on the ventral surface of the centrum ending in a tubercle. Atlas with 
tubercle on anterior are; large spine on anterior border of wide trans- 
verse process. Scapula coracoid defle cted posteriorly, narrowed at end. 

Humerus.—The height of the outer tuberosity correlates with the 
depth of the fossa in front of the head. The depression on the humerus, 
inner side, near elbow, equals one-half diameter of shaft. Trochlear 
surfaces at elbow deep, well defined. 

ftadius.—The depression on the radius less than that on the humerus. 
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The distal end of the radius is furnished with a large median process. 
Ulna with proximal end not anchylosed to the radius, but having an 
exceedingly delicate throat-like shaft which joins the radium at june- 
tion of middle with the distal, viz., at 45"™ the ramius being 72"™ long. 
This is best seen in the young. The distal ulna element is united to 
the radius, forming with it a perforate quadrate plate which bears a 
minute perforation. The distal border of the plate is notched. 

A sesamoid dorsad to first row of carpal bones; a second sesamoid on 
the fourth metacarpal, which is united to centrale (or magnum) by <¢ 
ligament; a third sesamoid on fifth metacarpal at proximal end; it is 
united to the bones of the first row by a ligament. 

Carpus.—The concavo-convex trapezium much larger than the small 
tripartite trapezoid, and overlapping it. Magnum subcordate unci- 
form with coarsely spinose facet for the fourth metacarpal, but is plain 
and simple for articulation with the fifth metacarpal. Unciform, small, 
irregular. Pisiform not extending on shaft of the fifth metacarpal. 

Metacarpus with first metacarpal, with axial facet for articulation, 
with a lateral facet of the second metacarpal. Second metacarpal with 
a large angulated head which is directed toward the fifth; the fifth 
metacarpal has a corresponding angulation which is directed toward 
the second; this arrangement greatly strengthens the palmar aspect of 
the carpus. The bone is compressed with sharp palmed keel much 
smaller than any of the series. 

The differences in the length of the metacarpal and phalangeal ele- 
ment are seen in the table of measurements. 

No keel is seen on the sternum. 

Ribs are thirteen in number—the twelfth and thirteenth being widely 
deflected and having much larger interspaces than the others. The 
sacrum has three elements. 

Innominate with concave dorsum anchylosed to the sacrum and to 
each other at the pubis. 

Femur.—Internal trochanter with minute spine; external trochanter 
with rugose longitudinal ridge extending on proximal fourth of shaft. 
The line of top of the external trochanter carried across shaft lies just 
below head and, if produced, intersects the lower border of the free 
end of the internal trochanter. 

Tibia, with globose spine, posterior surface of shaft near condyle 
depressed for flexon of toes. Fibula entire; prox end with glocose ex- 
tremity; distal end the larger, with well-defined malleolus. Clavicle 
widest to mesal half. A distinct facet is seen for articulating with the 
first costal cartilage. 


Measurements. 
Millimeters. 


Head and body (from crown of head to base of tail) ...........-...........- 70 
On ULbOe AnMee ata eer teeter ret re tata ee LI abe Seat oes CE ose 35 
RCE OO Eg oR NERD aye eye cater eee Ur rat Riis abe CGR a-< ay ky au eee ex Sebeles eaals 67 
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Measurements—Continued, 


First digit: Millimeters. 
Length of ‘first metacarpal bone.....................--- eeass, teem ae ee 6 


Length ofits plalinxs. 22.25.26 sae eee ee cee 
Second digit: 


Length: of. second: metaecarpalibonec).. 2.22.05. .cisbedo eee. Lauber: a 67 

Length of first phalanx 22 2160 250 jes Soo eee ge ee 2 
Third digit: 

Length ‘of “third metacarpal’ bone: ..... «22-2. 0nd ane ocr ee eee 69 

Lenptivof ii tst plilanmee. 62a c2 5. 3. o. Lhe es ies bee 30 


Length: ofrsecomd=phialans’ . 20, 192040. dais Hdcade oe Shee seemed coe een 
“Fourth digit: 


Length of fourth metacarpal one echo. . aso <2 eee sae nal ee 66 

Length of “frst phalanx. 2222 17-225 seb oot _2 oer Se eee ee ee eee 23 

Leng throf second Wwhalanxs, 2.2 eeeraces cee. cceee see Sane dees aes 5} 
Fifth digit: 

Lengthiof fifth metaearpah bones. 322.2. ied sieaieklwe cocks Oe ae 37 

Lengih‘of, first: phalanx Jie. 20 digo eee sy d3aseasbee sees nee eo eee 21 

Longth of second. phalanx orsot-32P arcs Ge er ee 6 
ength of Head... 022-7 wese wot ete gee ccs tae hee tee ee 29 
Height of ear (from lower border of convh): =. --- -c25 222s oe ee 42 
Elewhioftem: (from vertex), 202562219 oe ee ee 22 
eighbet brant 22-0 wed tioat eis. (a sen Dee LeeLee ne 4 
Penh OL thigh. 2 =~ cick, cans sadam sae. cape sere Nanas oak eee 18 
Hen eth. Of Tibia. 2. odcnon sc oes Sipe lointaiao in eka eim che. S eae arose Se eee eee 11 
Length of foot.-.....- bs Soe a Sods yas Ls Sie i ere Met: 
Length of tailin interfemoral menibrane....-..2-2 2.02 12-52 oes ee ee 22 
Length of tail beyond the interfemoral membrane....................------- 30 


The measurements of P. glaucinus are here given for convenience. 
They have been calculated on the metric scale from Dobson’s measure- 
ments on the English scale. 


Measurements. 


Millimeters. 

Head and body (from crown of head to base of tail) .....................-.-- 76 
Length of fore@rm,s... 2.6 ates noe 2s eaeie eee ie ee 614 
Length of first métacarpal bone<3...<edccsees24 sot ee eee 11 
Third digit: 

Lengel ontbherdimnetacaryal pone... 52%. 20 s20 oe cae aa eee ee ee 61 

eng th ofsiestppiamnine 6 12 gute sdetust dee cee eet 25 

Leng th-ofvusecond: pliahanm::. <sciisial o584- dead ige Ap aves sk 13 el 27 
Fourth digit: 

Length of fourth metacarpalbone tcc. <i ee 56 

Length of first:phalanx: 2.2: 5.26, cue saa.) oc 21 

Lengtirorsdeontphalanxs 5. .-. one eeee tenes. c. - cons shee 6 
Fifth digit: 

Length of fifth metasarpal boties..1..52S2eb ees ds) sac Ae 29 

Length of, first phalanx: <5) eeneccenpeeeete. 422-2 chieaeeeeeeee 21 

Length.of second phalans £2). 22...5=., a ae 8 
Length of head 0: ona lee ses cae ede fo eee ee cs Oe 29 
Height:0f af <2 2.26 noose tc Ses oe ia ee. 19 
Heightvof, tragus ..<- .c.5.. i... sade oe eee Soe es. ee 34 
bength of tibia... 225. sees bs ee ei vi Ce 16 
Length. of foot. 2052 Wis 6s) 7c tee ao eee ge siete oie, Stel See ele 8 
Length of tail 2050 206 ole. ees, Feo ee ee 63 
Length of tail (free from membrane). ........ Sele la he anes eee eae ED 
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1. MAXILLARY TEETH OF PROMOPS PEROTIS CALIFORNICUS. X8. 
2. MANDIBULAR TEETH OF SAME. X8. 
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The closely allied Promops perotis should be carefully compared with 
the foregoing subspecies. It presents the following characters: 

Ears not as high as broad. Thick at the large keel and in the region 
of the junction of the keel with the upper base; for the rest, thin and 
membranous. Hence the ear lies in the head in an irregular mass of 
folds. The second seallop not easily distinguished from the conch. 
By careful inspection a small incision is seen to lie on the outer margin 
at beginning of the ridge of the external basal lobe and the upper mar- 
gin of the auricle. The second scallop can not be traced beyond the 
post-antitragus notch. The posterior border of the auricle is without 
emargination. The keel is much wider than in P. californicus. The 
ransverse auricular line not in the form of ridges. The second scallop 
does not reach the antitragus, which has the same form as in P. cali- 
Jornicus. The notch of the interauricular membrane is without tuber- 
cles. The snout with lesS sharp margin and apparently no median 
vertical ridge. The interauricular membrane with septum 6™™ behind 
muzzle and 6"™ in front of skull. Thus, the membrane lies upon the 
movable snout. 

Antitragus twice as long as high; ridge extending forward joining 
the upper lip in advance of the angle. Keel fleshy, with lower third 
forming a lobe which is folded backward and touching the rudimental 
external basal lobe. A conspicuous fringe of short hair grows from 
conch on line of the keel. The ears are joined by a membrane, which 
is 3™™ high, and lies on the snout directly back of the muzzle. It 
is folded back, excepting at the median line. This membrane, together 
with the band for two-thirds of the posterior surface of the auricle, are 
thickly covered with hair. A fringe of small hairs border the auricle 
above the second seallop. 

The tragus is twice aS high as wide; nearly rectangular apex and 
without basal notch and lobe. The long mobile snout is one-fourth 
the length of the head. The upper margin of the muzzle is not found 
by the convex contour line as in Nyctinomus, but presents above it a 
triangular cushion, which is surrounded by long, thick hair, which fills 
in the interspace between the muzzle and the interauricular membrane. 
The upper lip is separated from the muzzle by a fringe of hair. The 
rictus (angle of the mouth) lies in a line with the eye. 

The terminal phalanges of the manus are described as follows: Third 
digit, terminal phalanx compressed laterally; apex slightly expanded, 
triangular; no membrane on the ectal side. Fourth digit, terminal 
phalanx slender, aciculate, without free tip, and inclined pollical. Fifth 
digit, the terminal phalanx is broad, almost spatulate, the proximal 
half thickened, the endopatagium is attached to the base, and the mem- 
brane of the fourth interspace to its tips. 

The brain.—The cerebellum is provided with a flocculus. The cere- 
brum is pyriform, smooth. 

Sex differences.—The hair is of a brownish shade, darker in the female 
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than in the male. The base of the hair is pale buff to white. In the 
female the venter is slightly lighter than the dorsum, but in the male 
no appreciable difference between the regions exist. The forearm and 
manus with hair asin P. perotis californicus. Although many specimens 
were available for examination, but one of them, a female, was in good 
condition. In many the hair had been almost entirely lost, and all the 
Specimens had been semimacerated in weak aleohol, and had been lit- 
erally churned by transportation on mule back under a tropical sun. 

Habitat.—Rio das Velhas, Brazil. Collected by L. Agassiz (Thayer 
Exped.). 


Measurements. 









Millimeters. 

Head and body (from crown of head to base of tail) ..... -.......-.........--- 92 
eng th of arm. ss 5-8 =o ese ans oe Sele bec oe oe ee oe eee eee ee 45 
Length of forearm 22.2000. 5252532 ok es ee see ee eee eee ee eee ee 79 
First digit: : 

Length of first:metacarpal shone seas.) aeees so seee coats eee ee eee 5 

Length of first plalanx |. 2-7 soe sede te oes eae ins oes eRe eee eee 5 
Second digit: 

Length of second metacarpal bones... f.. 22s Scesecesees once see ee eee eee 71 

Hhength Of firstiphalank #223" Se Sekocasces on cetee eee eee eee eee 2 
Third digit: 

ienebh of third metacarpal bone|s.-2-- 5. nes. See ee eee eee 79 

Length of first phalanx ...-..- Jebck = Sac s tel tes meee Beis ee eee ae eee 33 

eng thiof second phalanxe. . 2. Gass ecos eee eee oan eee 31 
Fourth digit: 

eneth of fourth metacarpal bonese.- esses. soe eee eee ene ee ee 75 

Length of first phalamx:Ss.- 2h a sons See eee ee 26 

Length of second phalanx: oic.ca-cec ashe; ben eee eee eee eee 6 
Fifth digit: 

Length of fifth:metacarpal botie..02.222 222. seas scene eee ee eee 42 

Kengthiotnrsti phalanx pee eess eae eee ene eee See See es 25 

Length ofsécond phalanx. 2272.22 2t 2. ac Ae ee a eee 7 
Length of head 22 o42;.<). <2: 528. ae Se ee ee ee 41 
Height, of ear, i: 2 22e Tada St ee ae Pi eee ee ee 27 
Heightior tragus (posterior surface): ssa. 2) eo eee ee eee ene eee eee eee 6 
Bength of thiglic sj. c50 pair sae oe tec ot ele ee ere 28 
Kengethiot tibiae cnes hte eee selscbe sas coe estes cece scene stiles Natasa 26 
Length ot foot L522). 2S Se Ee ee oe pee nee ee aS oe ey eee 14 
Length of tail interfemoralsmenbraneses-eeer eee er eee eee eee ee ae 42 
Length of tail free from interfemoral membrane -...---.--...----- --2.- 2-00 eee 22 

Measurements of P. perotis, from Dobson. 
Inches. a 
Dhird metacarpal)... 5) 52-2 eamactes cys ccc ee eke 2 ee ee eee eee area oar I eee 3.5 79 
Hirst) phalame isl ose ee sce eee Pe ee ns oe uracie see 1, 30 33 
Second phalanx. oon. seein czcke awe mae Bele eee Serene REE eons eee ee 1.20 31 
Fourth metacarpal. 2. 85 2.9 
First phalanx... 1.5 1.15 
Second phalanx. 0. 25 
Fifth metacarpal. . 1.70 42 
First phalanx....... ee eee eee ee eee 3 0.90 0. 09 
Second phalanx wssc2.205.4204 Joo dee Sea ee ee eee see ee cinee nn Tae eee 0. 25 0.35 
or 0.35 








Appendix. 


In order to enable the student to decide for himself in regard to the 
many doubtful or unidentified species of authors cited in the foregoing 
pages, the descriptions themselves are reproduced in the present Ap- 
pendix. 


. 


A. 


RAFINESQUE.—American Monthly Magazine, lI, 1818, 445. 

1. Vespertilio mystax. R. (Whisker bat.) Tail two-fifths of total length, upper 
incisores none, lower 6, 2 warts at the lower jaw, body entirely fallow, top of the 
head brownish, ears brown, auriculated, longer than the head. Length 5 inches, 
breadth 14. 

2. Vespertilio humeralis. R. (Black shoulder bat.) Tail three-sevenths, upper 

incisores 2, remote, lower 6, body dark brown above, shoulders black, gray beneath, 
wings, tail, ears and snout blackish, eyes under the hair, ears longer than the head, 
elliptical, auriculated. Length, 3 1-2 inches, breadth, 11. 
_ 3. Vespertilio tesselatus. R. (Netted bat.) Tail half of total length, hairy above, 
upper incisores 2, remote, lower6, body fallow above, head pale, dirty fulvous beneath, 
with a faint fallow collar, shoulders white, wings hairy at the base, with 2 hairy 
white spots above near the thumb, membrane blackish, netted of fulvous internally 
and clotted of same externally, shafts fulvous, nose bilobate, ears nearly concealed 
by the hair. Length 4 inches, breadth 12. 

4, Vespertilio cyanoplerus. R. (Blue-wing bat.) Tail one-third, 2 incisores above, 
6 beneath, body dark gray above, bluish gray beneath, wings ofa dark bluish gray, 
shafts black, ears auriculated, longer than the head. Length 3 inches, breadth 10. 

5. Vespertilio melanotus. R. (Black back bat.) Tail one-third, brown above, gray 
beneath, body blackish above, whitish beneath, wings dark gray, shafts black, ears 
auriculated, rounded. Length 4 1-2 inches, breadth 12 1-2. 

6. Vespertilio calearatus. R. (Spurred bat.) Tail one-third, body dark brown above, 
dark fallow beneath, wings black, shafts rose-coloured, a spur at the inner side of the 
elbow, hind feet black. Length 4 inches, breadth 12. ; 

7. Vespertilio monachus. R. (Monk bat.) Tail one-fourth, hairy above, fringed 
laterally, body pale, fallow above and below, head and neck covered with a longer 
fur of a dark red fallow, wings dark gray, shafts red, hind feet black, nose red, ears 
concealed in the fur. Length 4 inches, breadth 12. 

8. Vespertilio phaiops. R. (Black faced bat.) Tail one-third of total length, 
naked, mucronate, body dusky bay above, pale beneath, face, ears and wings 
blackish, 4 incisores in the upper jaw, 2 on each side, divided by a large flat wart, 
unequal, the outside ones larger and bilobed, 6 small incisores at the lower jaw. 
Length 4 1-2 inches, breadth 13. 

9. Vespertilio megalotis. R. (Big-eared bat.) Tail three-eighths of total length, 
body dark gray above, pale gray beneath, ears very large, duplicated, auricules 
nearly as long. Length 4 inches, breadth 12 inches. 

183 
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B. 


RAFINESQUE.—Annals of Nature, 1820, 2, 3. 

1. N. sp. Atalapha fuscata. Kars longer than the head, auriculated and blackish ; 
tail three-sevenths of total length, jutting only by an obtuse point; body brownish 
above, grayish beneath; shoulders and cheeks dark brown; hind feet blackish, hairy 
above; wings placwieee brown. Found in the northern pars of the state of New 
York and in Vermont. Total length three and an half inches. My genus Atalapha 
(Prec. dec.) contain all the Bats without fore teeth; there are 3 or 4 species of 
them in the United States all blended under the name of Vespertilio (or Noctilio) 
noveboracensis by the writers. 

I. N. G. Epresicus. Four acute fore-teeth to the upper jaw, in two equal pairs, 
separated by a great interval and a large flat wart, each pair has two unequal teeth, 
the outside tooth is much larger and unequally bifid, the outside one much lar ger, 
inside tooth small and entire. Six fore-teeth to the lower jaw, equal very small, 
close and truncate. Canine teeth very sharp, curved and long. Grinders un- 
equally trifid. Snout plain, nose without appendages. Ears separated, auricu- 
lated. Tail mucronate.—This genus appears to differ from all those of Geoffroy 
ae Cuvier, among the extensive tribe of Bats. The name means house-flyer. 

2. Eptesicus melanops. Fallowish brown above, pale beneath, face, ears, wings, 
feet and tail blackish; ears oval, shorter than the head and wrinkled; tail naked, 
one-third of total length, mucrone one-sixth of the tail; posterior toes aha —Not 
uncommon in Kentucky, Indiana, &c., totallength, far ‘and an half inches. I had 
noticed it under the head of Fenner titia phaiops,in the American Magazine, vol. 3d. 
It comes often in the house at night. 

3. Hptesicus mydas. Fulvous ‘above, grey beneath; wings, ears and tail, pale 
brown, shafts whitish; ears double the leng th of the head; tail naked, slightly mu- 
cronate, nearly as long as the body.—I have observed it in ‘the bane of Kentucky 
flying in the houses. Total length three inches, of which the tail includes five- 
twelfths. Ears three-quarters of an inch long. I mentioned it under the name of 
Vesp. midas in my account of the Bats of the Western States, (Am. Mag. v. 3). I 
have since instituted two other genera with them, Hypexodon and Nycticeius (Prodr. 
70 N. G. An); the others are probably Atalaphes. T know already fifteen species of 
Bats in the United States, almost all new ones. 


c: 
LeconTE.— Cuvier’s Animal Kingdom (MeMurtrie’s ed.), 1831, 431 


Te 


Vespertilio carolinensis, GEOFF. Anterior upper fore-teeth sub-simple, larger than 
the posterior, Remarkable for a strong odour resembling that of a Fox. 

V. lucifugus, L. C.—Anterior upper fore-teeth bilobate; body above dark peau 
beneath cinereous; nose sub-bilobate; face with a ele denne on each side; 
ears oblong, naked, tragus sublinear, ‘half as long as the ears; tail projecting a little 
beyond the membrane; length to the insertion of the tail, two inches and a quarter ; 
tail, one inch and a var 

V. noctivagans, L.C. Anterior upper fore-teeth bilobate, the posterior sub-simple; 
colour black or dusty cinereous; hair on the back and belly tipped with grey; ears 
short, naked, roundish; tragus short and roundish; nose sub-bilobate; tail project- 
ing a little beyond the interfemoral membrane, which is hairy; length two inches 
and five eighths; tail one and three eighths. 


wT 


Add Plecotus macrotis, L.C. Upper fore teeth four, trilobate, distant by pairs, the 
posterior smaller; ears very long, pointing forwards; tragus subulate, half the length 
of the ears. (There i is another species with equally long ears, which are not united 
on the cranium; which of these is the Megalotis, of Raffin., it is impossible to say.) 
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EEL: 


Nycet. noveboracensis. Easily known by its short and round ears, and by the inter- 
femoral membrane being hairy and including the whole of the tail. There is a white 
spot at the insertion of the wing, and another at the base of the thumb; these marks 
are constant. This species varies much in colour, and has been called V. lasiurus, 
Schreber, V. monachus by some, and is figured Wils. Orn. VI, pl. 4, whence it has 
been quoted by M. Cuvier as the Taphozdus. 

Nyct. crepuscularis, L. C. Above brown, beneath paler; a small black wart above 
each eye; nose somewhat bilobate; chin with a small double wart; ears moderate; 
tragus smal!, subulate; tail projecting a little beyond the membrane. 

Nyct. cynocephala, i.C. The posterior fore tooth on each side smaller than the rest 
which are emarginate; nose furnished on the top and sides with stiff short bristles; 
lips very large, somewhat pendulous; ears broad, round, naked; tragus not apparent; 
tail long, extending far beyond the membrane; outer and inner toes of the hind feet 
wooly on the outside; the rest with each two long hairs on the top. 


10 


PALISOT DE BEAUVOIS.—Description of Atalapha cinereus and Adelo- 
nycteris fuscus. (From Pamphlet.) 


Gray Bat.—Two upper teeth very small, hardly visible. Head whitish; ears round 
and flat, of a white color surrounded with black, and an appendage at their base; 
hair gray at the roots, black in the middle, and white at the ends, so that the animal 
has the appearance of being spotted with white. The hairextends to the membrane 
which surrounds the tail. 

“The anterior parts of the membranous wings from the body of the projecting claw 
and covered with hair on both sides. This membrane is about twice the size of that 
in the preceding species” (L. noveboracensis Auct.). ‘ ‘The wings, extended, measure 
14 inches. The nostrils are emarginated. 

“Gray Bat. JV. cinereus. 

“This is found in Pennsylvania, and is not described by any author.” 

“Brown Bat.—Vhe two fore teeth in the upper jaw distant from one another, near 
the canine teeth, and about half their length; ears naked, blackish, and of an oval 
figure, with an appendage at their base. Tail almost as long as body; flying mem- 
brane black; hair brown on the surface, gray below. 

“Brown Bat. VF. fuscus. 

“This is the most common species in the neighborhood of Philadelphia. It very 
much resentbles the Common Bat of France, except in the number of teeth in the 
upper jaw.” 

K.. 
TEMMINCK.—Monographies de Mammalogie, IT, 1835, 235.* 


V. ursinus, (A new species kindly furnished me by Prince Max; it is based upon the 
examination of seven individuals. )—Head large; muzzle rather long, large, and but 
little depressed; nostrils large, opening upon the side and crescentic—separated by 
a groove. Ears ovoid, much higher than the summitof the head, the posterior border 
vertical, and slightly emarginated at the tip; tragus long, lanceolate, but a little 
rounded near the tip; the auricle is hairy at the base of the external part; the thumb 
stout, armed by a very curved nail; tail long, point free; interfemoral membrane 
marked beneath with parallel lines; claws of feet very long, stout, and curved. 
Incisor teeth above in two close pairs; below 6, trilobed. Molars above 4, without 
false; inferior with 5, one being a small false molar. 

Fur long, soft, and shining; above of a brown umber hue, the inferior parts more 
clear. All the fur is gray at the base. Membranes and ear black. 





*Translation with emendations in ‘‘ Monograph of Bats of North America,” Allen, 
1864. 
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Length, 3 inches 11 lines, the tail taking 14 inches; length of ear, 4} lines; ex- 
panse of wing membrane, 10 inches 9 lines. 

Hab.—¥ ound by Prince Max upon the banks of Missouri River. 

V. carolinensis.—Not so large as V. serotinus of Europe. Ears as long as the head, 
oblong, and hairy one-half the length of the external part of ears. Nose a little 
blunt, but nostrils approached; tragus leaf-shaped, erect, and half as long as the 
auricle; point of the tailfree. Incisors 4, in pairs above, and 6 below. Molars 5 
throughout. 

Fur bicolored throughout; superior part of a brown ‘‘marron,” but the base of the 
hair is ashy black; beneath of a yellow ash, the base of the hair being brown. 

Total length, 2, 3, or 5 inches, of which the tail constitutes 1 inch; expanse, 10 
inches. 

Hab.—Charleston, S. C. 

V. phaiops. —The general contour like that of V. murinus. Point of tail free; tail 
not so long, strongly ‘‘sloped” out on external border, with a lobe cut out behind. 
Tragus an erect leaf. Superior incisors, 4; the external are bilobed, and are larger 
than the internal. Inferior, 6. Molars, 4 above and 5 below. 

Hair short and unicolored throughout, glossy, above brown, with a tinge of red, 
below it is of clearer hue; face and membranes blackish. 

Length, 4 inches 4 lines, or 5 inches, the tail being 2 inches; expanse of wing 
membrane, 12 to 13 inches; antibrachium, 1 inch 8 lines. 

This is the Black-faced Bat of Rafinesque, of which there is mention made in 
Desm. Mam. in a note. 

Hab.—North America; our animal comes from Tennessee. 

V. pulverulentus.—Resembles, in the color of the superior fur, V. discolor, but differs 
from it in its lesser size, in the interfemoral being hairy on both sides, and in the 
difference of color of the belly. Muzzle large and obtuse; ears larger than high, 
rounded, one-half haired; tragus hatchet-shaped; tail short; interfemoral very 
hairy above, but less at the point than at the base, that beneath of a clear ‘‘voie,” 
aud in concentric lines; the toes furred above. 

Fur long, soft, bicolored throughout; the superior and inferior parts are of the 
same color. It is of a deep marron, the point only being touched with white, the 
hairs ‘‘clair sermes,’”’ arranged in horizontal lines upon the inferior part of the in- 
terfemoral membrane, are white. 

Length, 3 inches 6 lines, of which the tail is 1 inch 3 lines; expanse, 10 inches; 
antibrachium, 1 inch 6 lines. ; 

This species was furnished us by Prince Max Wied, who obtained it in the moun- 
tain recesses of North America. Ours come from the borders of Missouri. 

V. caroli.—Tail the form of our JV. pipistrellus, but the ears are longer. Face ob- 
tuse; nostrils very much separated; ears are of medium size, ovoid, slightly emar- 
ginate on their external border without having a lobe or prolongation. Upper in- 
cisors 4, in pairs above and 6 below. Molars, 6 in all; the two first false molars of 
the upper jaw very small, short, and pointed. Fur bicolored throughout. Face, 
sides of neck, and all of the superior part of a reddish brown, with black at the 
base; beneath of a yellowish-white at the point, with a deep brown at base, which 
in some parts is of a faint yellowish-ash. The young have a more somber hue. 
The extreme tip only of the superior parts is brown; that of the inferior is of a 
deep brown. 

Total length, 3 inches 3 lines, the tail of which is 1 inch and 4 lines; expanse 
of wing membrane, 8 inches 6 lines; antibrachium, 1 inch 4 lines; height of ear 
from skull to the tip, 5 lines. The young have an expanse of 7 inches 10 lines to 8 
inches. 

The Museum has obtained from Prince de Musignano (Charles Bonaparte) many 
individuals of this species. 

Hab.—North America, around the environs of New York and Philadelphia. 





| 


| 
I: 
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V. erythrodactylus.—Less than the IV. pipistrellus. The forearm, base of fingers, 
and the interdigital membrane of the first finger is reddish, the other membranes 
are black. Ears haired from their base the greater portion of their height, small, 
ovoidal. Tragus, subulate; tail very long, point free; interfemoral membrane 
haired above; beneath the hairs are arranged along the vems; it is of a silky text- 
ure, very short, and sparingly distributed. Incisors, 4, im pairs above and 6 below. 
Five molars in all; only one false molar in the upper jaw. 

Fur long, fine, and silky; above tricolored, beneath bicolored. All the superior 
parts of a faint brownish red, but a little yellow about the head and neck; the 
hairs are black at their base, afterwards yellow, and the tip brownish red, superior 
part of interfemoral membrane very furry; beneath brown at base and brownish red 
at tip; the sides of the interfemoral covered with sparse hairs. 

Length of tail, 2 inches 10 lines, or 3 inches maximum, that of tail 1 inch 4 lines; 
forearm, 1 inch 2 lines; expanse of wing membrane, 7 inches 6 lines, or 8 inches 
maximum. 

The Museum du Pays Bas possesses many individuals of this supposed new 
species, for which we are, indebted to Prince de Musignano; these specimens are* 
preserved in alcohol, and are part of the same invoice as the preceding species. 
Vesp. calearatus, indicated by M. Rafinesque, has the wing membranes about the 
fingers red above; but it is much larger and the coloration of the fur is considerably 
different. 

Hab.—North America, about the environs of Philadelphia. 

V. ferrugineus.—Style of V. daubentonii, of Europe. Nose short, obtuse; ears nar- 
row, a little scooped out on the posterior border and towards the tip; tragus short, 
subulate. Tail very long, point free, the basal portion covered with hair; the claws 
of the hind feet are of a whitish yellow. Upper incisors 4, in pairs, internal long 
“piseam” at point; the external short, bifurcated; inferior incisors 6. Upper 
molars 4; lower 5, with one false molar. 

Hair short, smooth, bicolored; above the color of a dead leaf, or more or less 
reddish; the base of the hair is of a brownish black beneath; all the hair at its 
base is of a faint blackish red, and the point pure white. These two hues of the 
hair form a sort of black and white mixture which is very conspicuous. The mem- 
branes of the ears, having been immersed in alcohol, are of a brownish red. 

Total length, 4 inches or 2 lines longer, that of the tail 1 inch 9 lines; humerus, 
1inch; forearm, 1 inch 8 lines; anal expanse, 10 inches, or 6 lines longer. 

This species, based upon the examination of many alcoholic specimens, is new. 

Hab. Holland, Guiana. (Museum Pays Bas: from the environs of Surinam.) 


Es 
SAy.—Long’s Expedition to the Rocky Mountains, II, 1823, 65, note. 


Vespertilio subulatus.—A small bat was shot this evening, during the twilight, as 
it flew rapidly in various directions over the surface of the creek. It appears to be 
an immature specimen, as the molars are remarkably long and acute; the canines 
are very much incurved, and the right. inferior one is singularly bifid at tip, the 
divisions resembling short bristles. This species is beyond a doubt distinct from 
the Carolina bat (V. caroliniana, Geoff.), with which the ears are proportionally 
equally elongated, and, as in that bat, a little ventricose on the anterior edge, so as 
almost to extend over the eye, but the tragus is much longer, narrower, and more 
acute, resembling that of V. emarginatus, Geoff., as well in form as in proportion to 
the length of the ear. We call it V. subulatus, and it may be thus described—Ears 
longer than broad, nearly as long as the head, hairy on the basal half, a little ven- 
tricose on the anterior edge, and extending near to the eye; tragus elongated, subu- 
late; the hair above blackish at base, tip dull cinereous; the interfemoral membrane 
hairy at base, the hairs unicoloured, and a few also scattered over its surface and 
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along its edge, as well as that of the brachial membrane; hair beneath black, the 
tip yellowish-white; hind feet rather long, a few sete extending over the nails; 
only a minute portion of the tail protrudes beyond the membrane. 

Total length, 2 9-10 inches; tail, 1 1-5 inches. 

Vespertilio arquatus.—Head large; ears rather shorter than the head, wide, and at 
tip, rounded, hairy at base, posterior edge with two slight and very obtuse emargi- 
nations; the anterior base distant from the eye; tragus arquated, obtuse at tip; 
interfemoral membrane naked, including the tail to one-half of the penultimate 
joint. Totallength, 5 inches; tail, 1 1-2 inches; expansion more than 13 inches. 

Resembles V. fuscus in color, but larger. Ears broader and proportionally shorter, 
and an arquated tragus curving in an almost luniform manner towards the anterior 
portion of the ear, like that of V. serotinus. [Description abbreviated from Say. ] 

Council Bluffs (Iowa). Say, Long’s Expedition to Rocky Mountains, 1823, I, 167. 


G. 


Fr. CuvieR.*—Nouyv. Annales du Museum d’Histoire Naturelle, Paris, 

1832, 15.4 

1. Vespertilio gryphus.—The head is like that of the Murinoid group of bats, to 
the molars proper of which is*united two additional false molars on both sides of 
either jaw. The ear is emarginated, and the tragus is knife-shaped. AI] the superior 
parts of the body are of a whitish yeliow, the inferior parts are gray, but the base 
of the fur on both sides is of a blackish color. Whiskers are present on each side of 
the upper lip and on the extremity of the lower jaw. 

Length of body, from the tip of nose to base of tail, 1 inch 9 lines; length of tail, 
1 inch 7 lines; expanse of wing membranes, 7 inches 10 lines. 

Hab.—Environs of New York. (M. Milbert.) 

2. V. Salarii.—The head is like that of the Murinoid group of bats, to the molars 
proper of which is united the presence of two false molars on both sides of either 
jaw. The ear is emarginate, and the tragus lanceolate. The superior parts of the 
body are of a brown chestnut-gray, and the inferior parts a grayish white. There 
is more of the brown color at the basal portion of the fur than at the upper. Whisk- 
ers are present on the sides of the upper lip and at the extremity of the lower jaw. 

Length of body, from tip of nose to the base of tail, 1 inch 6 lines: length of tail, 1 
inch 7 lines; expanse of wing membranes, 7 inches 7 lines. 

Hab.—Environs of New York. (M. Milbert.) 

3. V. creeks.--The head of the Serotinoid group of bats. No false molars on upper 
jaw, and one only inferiorly; the ear is emarginate, the tragus lanceolate; the up- 
per parts are of a brown yellow, the inferior parts of a dirty gray; the hairs of all 
the parts are black at their base. Whiskers are present on the sides of the muzzle 
and beneath upon the lower jaw. 

Length of body, from tip of nose to the base of the tail, 2 inches; length of tail, 1 
inch; expanse of wing membranes, 9 inches. 

Hab.—Georgia. (Maj. Leconte.) 

4. V. crassus.—The head is like that of the Murincid group of bats. Two false 
molars on each side of the two jaws; the ears are obtuse, the tragus 1s lanceolate. 
All the superior parts of the body of a brown chestnut-gray, and the inferior parts 
whitish; the fur at its base is darker tinted than its tips. Moustaches are present 
on the upper lip and upon the lower jaw. 

Length of body, from tip of nose to base of tail, 2 inches; length of tail, 1 inch 8 
lines; expanse of wing membrances, 8 inches 8 lines. 


*M. Cuvier designated by the term ‘‘ Murinoid gvoup” those species of Chiroptera 
since placed under the genus Vespertilio. In the “ Serotinoid group” he placed those 
species now included in Scotophilus. The names are taken respectively from two 
well-known European species—/’. murinus and V, serotinus. 

+ Translation with emendations in ‘‘Monograph of Bats of North America,” Allen, 
1864. 
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This species was collected by M. Leseuer, who sent it from New York, under the 
name which I have retained. 

5. V. georgianus.—The head is like that of the Murinoid group of bats. The ear 1s 
emarginate, and the tragus is subulate. All the superior parts of the body are 
colored by a mixture of black and whitish yellow; the black mostly, inasmuch as 
the points of the hair are whitish, the remainder being black. The inferior parts 
are gray, but mixed with black from the same cause which colors the superior por- 
tions. Mustaches are present on the sides of the upper lips and upon the lower jaw. 

Length of body, from: tip of nose to base of tail, 1 inch, 6 lines; length of tail, 1 
inch 2 lines; expanse of wing membrances, 7 inches 2 lines. 

Hab.—Georgia. (Maj. Leconte.) 

6. V. subflavus.—The head is like that of the Murinoid group of bats. The ear is 
emarginated, the tragus is half heart-shaped. The inferior parts of the body are of 
a clear whitish-gray, slightly waved with brown; the superior parts are of a white 
yellow; the hairs of the superior parts are black at their base, whitish through the 
greater part of their length, and brownish at their tips; that of the inferior parts 
are black at their basal portions, and of a whitish yellow at their outer. Mustaches 
are present on the sides of the upper lip and beneath upon the lower jaw. 

Length of body, from tip of nose to the base of the tail, 1 inch 6 lines; length of 
the tail, 1 inch 3 lines; expanse of wing membranes, 7 inches 2 lines. 

Hab.—Georgia. (Maj. Leconte.) 


‘4; 


AUDUBON and BACHMAN.—Journal, Academy of Natural Science Phil- 

adelphia, 1842, 280. 

Vespertilio monticola (Mountain bat).—V. vespertilione subulata brevior; auriculus 
brevioribus; tragus nonexcedentibus, dimidiam longitudinem auricul ; colore fulvo. 

Mountain Bat.—Smaller than Say’s Bat (V. subulatus); ears shorter; tragus, less 
than half the length of the ear; color, yellowish brown. Upper fore teeth bilobate, 
ears moderate, naked, erect, rather broad at base; tragus linear, subulate, body 
small; wings long; tail projecting a line beyond the interfemoral membrane, which 
is slightly sprinkled with hair above and beneath. 

Color.—The nose and chin are black; ears hght brown; wing membranes dark 
brown. The whole of the fur of the body, above and beneath, is from the roots, of 
an uniform yellowish-brown color. 

The species differs from Say’s Bat, not only in color, but in the much shorter ears 
and tragus. The size and shape of the tragus we have found an invaluable guide in 
our American bats; the ears of the present species, when alive, are always erect; 
whilst those of Say’s Bat are folded backwards like those of the long-eared Bats— 
Plecotus. 


ve : 2—2 : 1—1 
Dentition.—Incisors ——*. Canines ———, 
enti 6 e =a 


Dimensions.—Length of head and body, 1 inch 8 lines; length of tail, 1 inch 6 lines; 
length of spread, 8 inches; height of ear posteriorly, 3 lines; height of tragus, 14 
lines. 

N. B.—The tragus in Say’s Bat is four-and-a-half lines in height. Several speci- 

5 . s ] 
mens of this Bat were obtained during the summer, on the mountains of Virginia, at 
the Grey Sulphur Springs. They were uniform in size and color. 

Vespertilio virginianus (Virginian bat).—V. vespertilione monticolA paululum 
8 ] 
longior, auriculus paululum longioribus magisque acutis; denvibus primoribus 
maxillw superioris simplicibus; interfemorali membrana nuda; corpore supra fuli- 
; ; } 
gineo-fusco; subtus cinereo-fuscato. 

Virginian bat.—A little larger than the Mountain Bat; ears a little longer and more 
pointed; upper fore teeth simple; interfemoral membrane naked; sooty brown above, 
ash brown beneath, 
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ane : 2—2 { 1— 
Dentition.—Inecisors ars Canines 





In size this species is intermediate between JV’. carolinensis and V. subulatus. The 
ear is naked, less rounded, and more pointed than either of the other closely allied 
species. The tragus is very narrow, linear, and less than half the length of the ear. 
The tail is inclosed in the interfemoral membrane, except the penultimate joint, 
which is free. The anterior upper fore teeth, instead of being sub-simple, as in the 

_V. carolinensis, or bilobate, asin V. subulatus and V. montanus, are simple. 

Color.—The nose, upper lip and upper jaw are black; wings dark brown. The 
back is sooty brown; on each shoulder, at the insertion of the wing, there is a cir- 
cular black spot about 4 lines in diameter; on the under surface cinerious brown. 

Dimensions.—Length of head and body, 2 inches 5 lines; length of tail, 1 inch; 
length of spread, 8 inches 8 lines; height of ear posteriorly, 4 lines; height of tragus, 
1} lines. 

Hab.—Mountains of Virginia. 

V. leibii (Leib’s bat).—V. supra fusco-ferrugineus, subtus cinereus, alis auri 
busque nigris. 

Leib’s bat.—Ears and wings black; dark yellowish brown above; cinereous be- 
neath. 

Description.—Anterior upper fore teeth bilobate; head short; nose blunt; ears 
moderate, broad at base, erect; tragus linear, nearly half the length of the ear; 
wings and tail long, the latter extending two lines beyond the interfemoral mem. 
brane, which is naked; feet very small; toes short and slender; nails sharp and 
much curved; hair soft and downy. 

Color.—The ears, wings, and interfemoral membrane are black. The fur on the 
back is black from the roots to near the extremities, where it is so slightly tipped 
‘with light brown as to give it a dark-yellowish brown appearance. On the under 
surface the hairs are plumbeous at the roots, tipped with yellowish white. 

99 


Dentition.—Incisors ~ a Canines 1a 

Dimensions.—Length of head and body, 1 inch 7 lines; length of tail, 1 inch 4 Jines; 
length of spread, 7inches; height of ear posteriorly, 2} lines; height of tragus, 1 line 

Hab.—Michigan. 

V. californicus (Californian hat).—V.fusco lutescens, vellere longo et molli; trago 
longitudine dimidium auris excedente. 

Californian bat.—With long silky hairs; tragus more than half the length of the 
ear; color light yellowish brown. 

Description.—Anterior upper fore teeth bilobate. Head small; nose sharp; ears 
of moderate size; erect, rather narrow, and pointed. Tragus linear, attenuated. 
Wings of moderate length, which together with the ears are naked. Interfemoral 
membrane with a few scattered hairs; feet small; nails slightly hooked. Tail pro- 
jecting a little beyond the interfemoral membrane. 

Color.—The pelage, whichis unusually long for the size of the body, and very soft 
and glossy, is, onthe upper surface, dark plumbeous from the base, and broadly tipt 
with light yellowish brown; on the under surface the color is a little darker, owing 
to the outer extremities of the hairs being more narrowly edged with the prevailing 
color on the back, exhibiting the darker shades beneath. The ears and tragus are 
blackish—the nose, chin, wings, and interfemoral membrane dark brown. 

Hab.—We have obtained but a single specimen, which was captured at California. 

2—2 1—1 

Dentition.—Incisors agi Canines ah 

Dimensions.—Length of head and body, 1 inch 7 lines; length of tail, 1 inch 5 
lines; length of spread, 7 inches6 lines; height of ear posteriorly, 3 lines; height of 
tragus, 2 lines, 
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PRINCE MAXIMILLIAN VON WIED—Vet1zeich. beobach. Siiugethiere in 
Nord Amerika, 1862, 19.* 


Vespertilio brevirostris.—Description: Head very short; snout broad, and but little 
produced; ear tolerably high, rather elliptical, the anterior border somewhat 
rounded, the outer nearly straight, under the tip slightly emarginated; tragus rather 
small, nearly lancet-shaped; the fur about the head very plentiful, so that the eyes 
are entirely hidden. 

Dentition.—The specimen of this bat is lost, so I can not therefore furnish the den- 
tition. 

The expansion of the wings rather small. Thumbs long and small, with greatly 
curved nails. Tail somewhat long, eight or nine joints lying on the outer half of 
the fur of the interfemoral membrane, the tip, however, is one and a half to two 
lines long, with the free points exserted; the five hind toes are long, the nails weak, 
and sharply curved; calcaneum rather long; fur thick about the belly, mouse-like, 
that of the back longer; wing membranes near the body are somewhat furred., 

Coloration.—Expansion of wing membranes and ears are dark brown; upper por 
tion of the body dark yellowish-brown, the hair on the outer half fallow yellowish- 
brown, dark gray at the roots; under portion whitish yellow-gray. 

Measurements.—Entire length, 3 inches; expanse of wing membrane, 9 inches 4 
lines; height of ears on the upper side 5} lines; length of the exposed portion of the 
tragus, 1} lines; the tail is free from the fur about 1 inch 5 lines; length of calea- 
neum, 5 lines. 

I obtained this bat at Freiburg, Pa., about the latter part of July. It flies about 
rather early in the morning. We have observed that this bat resembles the other 
species closely, but it is readily distinguished by the shortness of the head, as the 
name given to it implies. 


J. 


ETIENNE GEOFFROY ST. HILAIRE. Annales du Muséum D’Histoire 
Naturelle, Paris, vi11, 1806, p. 204. 


Vespertilio albescens.—Le vespertillon poudré a Voreille hante de 14 millimétres et de 
méme forme que celle du V. trés velu; son oreillon est de méme subulé, et son pelage 
noiratre en dessus et brun-obscur en dessous: il paroit comme poudré de blane sous 
le ventre, parce que les pointes de’chaque poil sont de cette couleur. La teinte blanche 
gagne de plus en plus en arriére. Ce vespertilion est la chauve-souris douziéime ou 
la chauve-souris brune-obscure de M.d’Azzara. I] en rapporte ainsi les dimensions: 
longuer totale 80 millimétres; de la queue, 33, de Venvergure, 235. 

[No locality is given but the statement is made that the specimen was procured by 
M. d’Azzara and an inference can be drawn from this fact that the type of V. albes- 
cens in South America. ] 


Tee 


Doxsson.—Annals and Magazine of Natural History (1886) xv111, 124. 

Vesperugo Merriami.—The following is an abstract of Mr. Dobson’s original ar- 
ticle. V.merriami Dobson (Ann. and Mag., N. H., 1886, xvi, 124), outer margin of 
ear less deeply emarginate than in V. pipistrellus, projecting part of the lower half 
outer margin folded backward; tragus broad, outer side upper half even convex 
even to broad tip. Internal margin concave, at base of outer margin a longitudi- 
nally directed lappet is seen; post calcaneal lobule shallow, extreme tip of tail 
alone exsert. Color, pale yellowish brown on both surfaces, paler beneath, basa! half 
or more of the hairs dusky. 





*Translation in ‘‘Monograph of Bats of North America,” Allen, 1864. 


192 BULLETIN 43, UNITED STATES NATIONAL MUSEUM. 


Upper incisors unicuspidate inner larger and thicker and lower incisors in axis of 
jaw. First maxillary premolar in angle not visible from without, although cusp of 
the second premolar is widely separated from that of the canine; the first lower 
premolar much shorter than the second, which considerably exceeds in height the 
cusps of the molars. 

Measurements.—Head and body, 1’’.5; tail, 1’; head, 0’’.5; ear, 0.38; tragus, 0/’.18; 
forearm 1'’.05; pollex, 0.15; third finger, 1’’.6; fifth finger, 1.2; tibia, 0'.4; foot, 
0.2. 


1. 


SPrx.—Simiarum et Vespertilionum Brasiliensium species nove, 
182363; tab. XxxvI, Fig. 8. 

Vespertilio brasiliensis.—Corpore supra et subtus nigro, alis hyalinis. 

Descriptio.—Corpus exiguum; caput oblongum; rostrum prominulum, apice subob- 
tusum; auricule longuisculie, lanceolatie, versus basin sublarge, revolute, versus 
angulum oris non excurrentes; tragus integer lanceolatus, auricularum fere longi- 
tudine; nares antic, revolute adlatera, uti et versus mentum verrucis tubuliformibus 
munite; truncus corporis supra et subtus niger; membrana alaris et interfemoralis 
pellucide, prior usque ad pollicem pedis large decurens posterior usque ad calea- 
neum breviusculum et secundum caudam maiorem decurrens; cauda pede posteriorie 
longior, apice vix exserto ac libero. 

Longitudo trunca a rostri apice usque ad caude initium 1}, capitis #/’, caudie in- 
volute 2’’, liber 1’, humeri 1”, radii ultra 1}’’, pollicis 2’, digiti indicis 14”, medii 2”, 
minimi 2’, femors 4, tibia 4’, plantze 24/’, caleanei 34’’’, membrana interfemoralis 
14”, auricularum ultra 4”, tragus ultra 2’, latitudo occipitis 4, auricularum 4/”’, in- 
terscapulas }/’, alarum extensarum 10’, membrane interfemoralis 14/’, 


M. 


TRUE, Proceedings, U. 8. National Museum, 1887, 515. 


A noteon Vesperugo hesperus (Allen ).—In his monograph of the bats of North America* 
Dr. Harrison Allen described, under the name of Scotophilus hesperus, or the Western 
Bat, a small bat from southern California. His description was based upon four 
specimens, two of which (Nos. 5509, 5510, Nat. Mus.) were from Posa Creek, and a 
third (No. 5406, Nat. Mus.) from Fort Yuma. One of these types (No. 5509), with its 
skull, is still in the national collection. 

Upon examining the skull of this specimen I find that Dr. Allen has apparently 
mistaken the character of the superior incisors, in that he describes them as “of 
equal length,” while in reality the outer pair are only about half as long as the inner 
pair. Otherwise the skull agrees with Dr. Allen’s description, and belongs to the 
genus Vesperugo of Keyserling and Blasius, and to the subgenus of the same name, 
as defined by Dr. Dobson. 

The species appears to be distinct and valid. It is, however, mentioned by Dr. 
Dobson in his Catalogue of the Chiropterat only in a footnote, and he is apparently 
doubtful of its validity. After quoting Dr. Allen’s description, he writes: ‘‘The 
above description agrees very well with a specimen of a bat from the Straits of 
Juan de Fuca (Vancouver’s Island), which is preserved in the collection of the 
Hassler Museum, near Portsmouth, and which appears to me to be identical with 
V. abramus.” 

Ata later date this author described a new species of North American Vesperugo, 
under the name of V’. merriami, basing his description on a single specimen sent him 
by Dr. C. Hart Merriam. Upon going over this description with Dr. Allen’s type 


*Smithsonian Misc. Coll., Vol. x1, 1864. t Pages 228-229, footnote. 


we 
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of V. hesperus and another specimen of the same (No. 15981) in hand, I find that 
the latter agree perfectly with the former. I have no doubt, therefore, that V. mer- 
riami must be regarded as identical with V. hesperus (Allen). 

The locality given by Dr. Dobson (Locust Grove, N. Y.) is incorrect. The species 
is resident in the extreme southwestern section of the United States. Dr. Allen’s 
specimens, as already stated, were from Posa Creek and Fort Yuma, Cal. Another 
specimen recently acquired by the National Museum (No. 15981), and referred to 
above, is from Whitewater, San Diego County, in the same State, 

U.S. NATIONAL MusEuM, November 21, 1887. 
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calcaratus, Vespertilio 25. .--.22. 0.0. ce nec LSet BLO SLC Uses = ccisiam = Retsineins axis em atalsere anes 184 
GUE O MUA abate atarta cco lalsi a etcteteste sorte aot ciate 190 | Eptesicus melanops...........-----...---. 112, 184 
californicus, Macrotws.........-..0.--.----- Ody UNE LOsiGUA NT GaShes- es ccc cece cee cee eeeee 184 
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Page Page. 
Erythrodactylus<- <=-sese-sene=e=5--5525— 5 187 | macropus, Vespertilio nitidus............... 100 
erythrodactylus, Vespertilio............-. 1239121) ean otse teense al fec- 2h2<e ee 33, 70 
HURON TY ao esos Sc oe EE ear 60; |: Macrotusbuillentizeeese. = 25.2. 2c 505 eee 41 
EUdermnad MaCulata = 2202 - ns: e eee eee sees 61 | Macrotus califormieus. 32252252220. +222 21 34 
€ULOps; Ny CUNOMUS =... a-s-ebeee eee eae 168) aMacrotustmexicana --o2eeee-=-ree- =e eee ee 40 
evobis, Vespertilio: 2.22 2222 ences eee eee nee 89) (Gmacrotus; Plecotus. 35+. <eesssteeee eens 58, 184 
evotis, Vespertilio albescens. -.........-.--- 89 | Macrotus waterhousii.............-...... ne 34 
Oxi CUMS) Vv ESpeLtiliOn |. sas. - eee eine eee OT, /RanROcuUlata. Haden. o-4 eae oe eee ee 61 
exilisy Vespertilio.. 5-4-6 oes O7 jomaculatus: Histiotusases-eo-e-ee eee - 61 
femorosaccus, Nyctinomus...-...--.-.----- 163") Madateus o22222..chonseneeeassae ee eee 43 
ferrugineus, Vespertilio..........--..-.---- 187.) Medatzus lewis]. scccs4 0 43 
frantzii, Atalapha--------2-2)-—--- 1435946, 147. 154 0) Miepaderma cn semece sense eo eeeee ce eee eee 34, 70 
fuliginosus,/MOlOssUS 25465" ese- ase sens hoe 164 | megalotis, Nyctinonus ............2.-..2.-- 172 
fuseata, Atalapha.. =.2o3.5<2ssc22-,-2eee 184 | megalotis, Vespertilio....2-ceeseseee see 183 
USCIS A CELONYCLETIB 22-2 =n eee ot see ne 112° | Melanie variation: sesso ee aes eee eee 74, 98 
fuscus, pA talaphays cect eee seo kee eee 1077) melanops/Eptesicuss---- 2 sceceeee eee 112, 184 
PARCUSs} SCOLO DN US ec 22 eerie ro eee ee 112 | melanorhinus, Vespertilio.................- 91 
fuscus, serotinus Vesperus.---...-..-.-.--- 112 | melanotis, WVespertilio: .--: seecaseceeee ote 183 
FASCUS, VieSpextilio 2c. ceaeiec ene eae 112) |-merriami; Vesperugo)--=--2--ees- 2 eeee eee 128, 191 
georgianus, Scotophilus.-.....-:-.-.-.--..- 121) | pmexicana-Atalapha sees: eee eee eee ee 143 
georgianus, Vespertilio..............-..--- 121, 189° | smexieana,.Macrotns:.- 2a. asceeee eee 40 
glaucinus; Molossus.: <<. /s< secccccce so eace cs 175" | eMmexicanus!Nyctmomus::--pesseseteee see 164 
Glossophag@ang 5 sce aeee scatter eee 52 WMiniopterisi.:< >=. =o ssa ee eeeeee eens 107, 157 
gracilis) Nychinomus(--- 4... <-ccer se ee eses 172 | mohavensis, Nyctinomus .-.....-.-...-.-... 163 
Gray: Dit osicmcsaa- oe os snow eee Neen ne Seeee 185 0\-MOlOSS1 =Soteene hens oo oS cet cee eee 142, 162 
greeni, Scotophilus) |: .--.-/2.s-sceceacosee 112 | Molossus californicus...............------- 175 
gryphus, Vespertilio.......... 72, 75, 104, 112, 127,188 | Molossus cynocephala..................-... 164 
ESM ETALS, WV CSPCTUGO - <.«:<.cie'ssseee eee cee == 2128, 1927 | (Molossus'fuliginosus..---.-- 4-1. =-<sseeeuer 164 
HGRGLOGUB. Seine ost dct eee ooo eee ee 60 | Molossus plancinus eo. e see ese ences 175 
Histiobusimacnlatus): Soccqes a0 ese eae 61) Molossus' perotis eer === eee ee 175 
humeratis, Nuycticejus.c-2. sess - 2 2 132;85 | Molossusrofus: -- =. =---2¢--2--.0-- see eeeee 160 
humeralis; Vespertiliojecmcsces<-254-- sone 183 | Molossus wwaterhousil.os- 22-226 -eeeeeee eee 175 
intermedia, Atalapha-.-< << .<2.22 +. ececsscne 137 =| monachus; Viespertilio —.2- 255-2 --es-e see 142, 183 
intermedius, Dasypterus........-....------ 137 | montanus, Vespertilio.......2..2.c2<.-cssce 190 
intermedius, Lasiurus..-..-....:...-.....-- 137 moxticola, Vespertilio...........--...----. 121, 189 
intermedius, Nycticejus.......-...----- Gooey PENI I Wirt a neoos Se asbeasegnense so socansceeoce 34 
jamaicensis, Artibens..............-----.-- 43° || Mosins. scence sen ceo See 34 
johorensis, Nyctinomus.................... 163) | emundus-aVespertiliom=.-4oeeen as oeeeeeeeeee 97 
Keerivoulamaccsc-o: seseo nscom soeemie oes cee 71 | muricola, Vespertilio.................s.-e.. 71 
TGS UOTE CLOT US a ete eet ele 71,104 | murinus, Nyctinomus.............-........ 164 
Lasionycteris noctivagans ..-...-..-------- 105,125 | murinus, Vespertilio...---.--..2...- 76, 122, 188 
TWASTUTUS occ sono tee cove ae phtlssineeiaae 137,141 | mydas, Eptesicus .-.---....-..----- 52 -see-5 184 
Lasiurus cinereus ...----.------------------- 155) }anystax, \Viespertilio ss -.sees ese eeaeeeeer a W583 
Lasiurus intermedius -------..------------- LB S| ME ys bae iT ae aerate ete tele tle 34 
Lasiurus noveboracensis - --.---.----------- 143 | mystacinus, Vespertilio...............-.--. 72 
lasiurus, Nycticejus..-.-------------------- 143) en aSO WD VSOPOS me sere emis eels == esi eet 164 
Lasiurus pruinosus -..--..------------------ 155 | nasutus, Nyctinomus.......-.....-..-.....- 164 
aASTAnUS PUTS == mee eee eee eee HAS PO Navaloglese seeeee et o-oo = tase eee ee aeeee 71 
lasiurus, Vespertilio’.-2-. 02-22 --ceseeeeee 143 | nattereri, Vespertilio..-............-2..225- 72 
laticaudatus, Dysopes..----.........-----=- 171 | nevadensis, Nyctinomus macrotis.....-..-.. 171 
lecontii; Plecotus-.2=---se=sere= eee DplmIoTICANS, VieSPELulO 2. -ceni)-es=e eee 96 
eer abh, Spare bea cssss sacacegas Sosssesasac BD leitiaue, Vespertilto . = <2 <<. ccnc\cen=-\e eee 94 
lei biraViespertilio= ce acm inceiele nena ROD MOND CUINIO foi's.0.c6 Sc- essa cinoma ne eee 34, 107 
jeucogaster, Vespertilio........--..-..-...- 87 | noctivagans, Lasionycteris.......-...------ 105, 125 
Le wisii. Mad abee us eer ee men ane en eee 43 | noctivagans, Scotophilus........-.- posh ee 105 
one horhinagd so-so -see eee eee eee 34 | noctivagans, Vesperides............-..----- 105 
longicrus, Vespertilio....---..------------- 104 | noctivagans, Vespertilio ..........-..----- 105, 184 
longicrus, Vespertilio nitidus ...-..-.-..--. 103 | noctivagans, Vesperugo.......--....------- 105 
Gophostoma, --2-=- ------ ---- ------4-5-====1= 34 | noctula, Noctulinia..----.----- 2... cee se ae 116 
lucifugus, Vespertilio. .-..--..---------- 78, 94,184 | Noctulinia noctula.......-......-.--------- 116 
lucifugus, Vespertilio gryphus ..-..--.------ 78 | norfolcensis, Nyctinomus .....--.-----.---- 168 
macrotis, Corynorhinus ..---.-------------- 54 | noveboracensis, Atalapha -..--- 137, 142, 143, 154, 156 
macrotis, Nyctinomus------..------------— 171 | noveboracensis, Lasiurus ....-..--.-------- 143 
MACTOLIS: ELECOUUS saa sone eee eee 55 | noveboracensis, Nycticejus ---.---.------- 142, 185 
MMACTOUA, SS VUOOUS =< cine -telelsisieninieinls ales 55 | noveboracensis, Ves pertilio) = <ces-lo%s slam at 142 
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Page. | Page. 

MN Dilis \WesNeuwlionesse eos ..-- 2. -cs eae cee 87 Pterderma perspicillatum.................. 43 
Nycticea cynocephala......- Mchaee casseoeee 164 | pulverulentus, Vespertilio ..............-- 105, 186 
INVCUICO| MMMERERereeanae jose = sce scie- ame 131,137 | pumilus, Nyctinomus.--.--..2--.-..------- 166 
Nycticejus crepuscularis ..............-.- Iso e185 ae Rihinopomas-secss sso" eee eee ee ee 34 
Nycticejus cynocephala...-...-....-.--.-.. 185 | Rhinopoma carolinensis...--...-.-.--.-.--- 164 
Nycti@ejus humeralis -....:----..-.22...--. IS2-(Rbinophylla -2- S52. asse--eseee nee ceeete ee 70 
Nycticejus intermedius .-......-..-----.... ISMe MRO PECSSBiac occa seemeaceene ates ee eee 132 
McG iICO}US JASIULNS = se so enee eee nn Je de Pe cubellms; ViespertiOr. ---ee-sese=aae= nee 143 
Nycticejus noveboracensis...--.....-.--.. 1420185" | nutus: Wasiurus --o.--22-.--06 Boye ot ee 143 
Nircticejns) pruinosus:.o 52. 22. ---=.-- =.= LO omits; MOlOssus <2 =< cscs csseesee see 160 
NV etICe) US Avani ease ans meen erator MSS pmuatusCaphyZOus)..cs2-\/-=-<eeee oe eee eae 143 
ING iMOMONSYA-cdste see solos -ateiciciace tee Gayls2) 163. |Prufus; Viespertilio: .-<-.o.\..2-.ss<ceesaceeees 143 
NyetinomusiatricanMs:=-----s---5-60-2e=<- M20 Fsalarisivespertilio =--ja.<escc=ee cose 75, 76, 121, 188 
IY GONOMUS AUPLGUScsascse sea oniee -s i |p scotophilusi == -s2--- 2c --2-c oases 105, 111, 132, 141 
Nuyctinomus brasiliensis ......0-.-.-.-.-.--- Les 164s Pocotoplilustuscuss--s-5-25 ce eeneee eee eree 112 
IN VCHMOMUSTEUTODSz-.ae- = ilos = ise oe “.. 168 | Scotophilus georgianus ...........- Peers 121 
Nyctinomus femorosaccus ..-.........-.... 163; | -Scotophilus;sreeni .:--\. 5-5-5552 0--eeee 112 
INivetimomus ieracilises- ss. = a5 sce «see eee 172 | Scotophilus.noctivagans ....-.............. 105 
Nyctinomus humeralis....-...............- 85 | Scotophilus pruinosus.-......---.-.2-----<- 155 
Niyctinomus johorensis ~.....--.--..-22.=-- 163 | serotinus, Adelonycteris ................_-- 119 
Nyctinomus macrotis.-.........-........-. Gd) ll) PReLOUINUS IVeOSPCLUS = ses enee omeae ae eens 112, 188 
Nyctinomus macrotis nevadensis .......-..- 171 | serotinus, Vesperus fuscus ..........2.-... 112 
Nyctinomus megalotis -..-.. Seaton 120 | SUC OOCSLINGD amr, clot n a setet-= sp etelsieeie tee eee 52 
Nyctinomus mexicanus --.....-.-..------- GAPS a SULT Ase fe na ciieeero a soe eee ance faaee 51 
Nyctinomus mohavensis.-.-............-..-- 163) |) Subflavus; Viespertilion=.-22-------s6-2se- 75, 189 
iy ChINOMUS MMUTINUS! sos see eens cc se 164 | subulatus, Vespertilio .......... 76, 92, 104, 187, 190 
Nyctinomus nasutus -.-..--...----..-...... 164 | supercillatum, Phyllostoma ................ 43 
Nyctinomus norfolcensis.....-...........-. GSs | Sip ie sasaeeepae sae ecusSos5qa5esasaacee 53, 61, 65 
Nyctinomus plicatus.-....- He So nstek weseee one 165m SSynNobusHecontil. — =.= -o-ereneemeeee seen 55 
Ni CMMODAUS PMNS! 22 cease cece clas ee 16S ES y MOUS, NACTOLIS) << 25.) =-eiaeeeee eee aes 55 
ING y GLO PHL S ite ercterols oo Satersiaise = Sia saab eee 65; 70 | Synotus townsendil ...........5-- sce -ose-e 58 
obscurus, Vespertilio-.......-.....-. Peso Gis |'>RaphOZOUS 2 -'-fci. cae oe ee eee 34 
orthotis, Niyctinomus).s<:./s262222.00-c-25< 168 | Taphyzous rufus.-....-.. Boo ro arate 143 
ORG DtenHS erect eee aera eae eee 33 | teliotis, Atalapha@ ............----.000s------ 153 
ONVOUUS, \VESPOLUIILO) jasea co <=s oe tee sacle ee 97 | tenuidorsalis, Véspertilio.--.-............-: 97 
OUUAUS MANET OZOUBS =< oils n= > oicint= = oe |saiele oe oe 66 | tesselatus, Vespertilio..:-2.2.-....--.---s50 183 
pallidus; Vespertilio.......-- ses. c.s-ch00 66 | tezsalatus, Vespertilio..............5..-.--- 143 
Pedomorphiec forms of V. nitidus...... suet 98 | townsendii, Corynorhinus.................. 58 
Pedomorphie variation.....:.--.---2.----.- 73) townsendii; Plecotus -2225---2--2ssseee= eee 58 
DELOLIS PMLOLOSSUS\ 2-6 === o-mesee ee ates ee 7D He tOwnsenail, Synovgss----.--tssesaseeee eee 58 
perspicillatum, Phyllostoma .-............- 43 | (UTOCHYy PEWS ..22 corse =. s ee eee eee eee 34 
perspicillatum, Pterderma.................. eo eOroderma . 2esccccce=:~-.- ieee 48 
persprciiatus, Artibeus....<-...2..2occes see ASM MULSINUS,, VCSPCLtIIO =. s- <<< eee eeeee 112, 185 
perspicillatus, Vespertilio.................- dois VAIN DYLODS \s acne nion'< 2 oe ccc ee ee ee 48 
pieifferiAtalapha.---....2-52-2..ss--- Nee MLAS MAM PYTLUB' =< sci ss -'s <'c-nie ea PO 52 
phaiops, Vespertilio...............-.:. 112, 183,186 | varia, Atalapha -...... ait eene Mee ee eee 143 
Phyllodiat= sees. 2%. = Beaman en iasre atc cies cist coats Sas variation, Melani Cesseaceae-= ese eee eee 74 
Phy llonyetentsias soc 2 syscsce 2 ssn. +s ees f0))|\variation, pedomorphio)---.---<.-eeeeaeeeee 73 
PhylHostoma..-... PBeiicisiecete a aesice Cele ca wae 34 | variis, Nycticejus...... Eajawalein oma eee Sere 143 
Phyllostoma perspicillatum...... Beles isla) ate a9. ic Vieaperides ssa.ccnm eee) Ten ee 71, 104 
Phyllostoma supercillatum................. 43 | Vesperides noctivagans .................--. 105 
by llostomid se)... wscan setae eae sw. 149°) “Veapertilios s22a5-ee =c.. aoe eee 71, 135 
(BIGCOUUS! 52 .-.. cans «see eR teem ca. oe 53, 61,189 | Vespertilio senobarbus ..............-...-.- 132 
Plecotus lecontii ............ tate creteteatets wfc 55° Vespertilio afiinus!=-2----. sse=e-s-ecses eee 93 
Plecowus) MAacrous,----eeeeeeesee es 2-5 -55, 58, 184 |. Vespertilio apilir: ....-.......-.--s-seceee 94 
ilecotus:towasendii-:deoseeeoee ose ss. 58 | Vespertilio albescens.............. 83, 87, 92, 143, 191 
plicatus, Nyctinomus ..--...::.-...-.5...-. 165 | Vespertilio albescens affinis.............-..-- 93 
polythrix, Vespertilio..--222 2 <2.2...-..<.. 97  Vespertilio albescens evotis........ Saeki. see 89 
PR ONCODE Fen ae nen ene tt Ee oe clae 65,175 | Vespertilio albescens melanorhinus .....-... 91 
Promops perotis californicus...............- 175 | Vespertilio albescens velifer ...............-. 92 
prminosus, Lasiurus) .2sseseseses to 525. 22~ os Ves pertilio.arcuatas cos. ess. xo eee ce Bi. LL 
pruimosus, Ny cticejus- 326s ccs oo. S 5-55. Igoe) Vespertilio arquatus’.:.....c2s0-> sees cesses 188 
Prauimosus; Scotophilus:<:s-..0s2:5..5-62. LIDe Wes POLbillo Auda DON. 0.05 hans ee ee 105 
prumosus; Vespertilio <:25.0 22.2.3. ......0. 155 | Vespertilio becksteinii..............:2..... 122 
ILCKOU GYM Bicis aenw vemareide eee estes. oedeee: 43.| Vespertilio blosseivillii...................- 143 
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Page. Page. 
Yespertilio honariensis| --. jesse ses -9--)5,-1 143 | Vespertilio nitidus......... Made cereticcasnece 94 
Vespertilio brasiliensis. ..--....-.-.-----.-- 87,192 | Vespertilio nitidus ciliolabrum........-.---- 101 
Mespertiliosbrevirostris:- 2 2... sce. so eee 191,78 | Vespertilio nitidus longicrus .....-.-...-.--- 103 
Vespertilio calearatus.---.. icdoa ses eaekere 183 | Vespertilio noctivagans....-...-........-< 105, 184 
Wiespertilio capaccimilq--— 26-2 nse soe 72 | Vespertilio noveboracensis...........-...-. 142 
Vespertilio californicus ---.-.--......-5---- OL 90S Vesperhliomulbilis = sees-sacee aaa a 87 
Vespertilio carolinensis. ..112,121, 184, 186,187,190 | Vespertilio obscurus .........-.....--..---- 97 
Vespertilio caroli -------.---..---..- (Oy Nt; 2186) Vespertiliooxyotus 25.2.5. —-see-eeeee nee 97 
Vespertilio ciliolabrum, .. =~ 6~-..-<2-.<-s~- 83.| Vespertilio pallidus )=-=- -- <6 --s.--see seen 66 
Wiespertiliocimeinnns) 4-5 5-4. ease ee 97 | Vespertilio perspicillatus .......:2-3-2-2-e% 43 
VieSpertilio cinereus =... 2-522 -1- sence es 155. || Vespertilio:phaiops!s.--2-----~- 2-4-se 112, 183, 186 
Vespertilio crassus << <.6 0.2.5. 52.-..5-- 78, 121,188. Vespertilio poly: thnx: 222: ce-cpiee eee eeeeee 97 
Wes pELilio Greeks \=s-i.-se1 see eee 132,188 | Vespertilio pruinosus -.-.-.......-----..--- 155 
Vespertilio cyanopterus -......---.-.-...-- 74,183 | Vespertilio pulverulentus .-.......-....:. 105, 186 
Vespertilio daubentonii -..--.-.-.....---.-- 70°. Wespertiliotubelkus) 9.4... oe see eee 143 
Vespertilio domesticus. -.-..-.-.-...-.------- 75 Wes PSEulioTaiUSee ree co sce cece ee eee 143 
Vespertilio erythrodactylus .........-. IZM A23) 187.) Vespertiliosalaril.-->- 3c 2.5. - 222 75, 76, 121, 1 i 
IVER Dp CLULLO/OMO LES a sora mints steel sie en eter eee 89 | Vespertilio serotinus----....-.-..... eee 188 
MeSDenUNIO Oxo UTS comms seer eeere ie See ee 97%) Viespertilio sub Havas rs =.= eet rere 75, 189 
WES PORUAO VOUS) aere am aiasle eel lice 97 | Vespertiliosubulatus ....-., ....76, 92, 104, 187, 190 ~ 
Vespertilio ferrugineus .....-..... spe era ae 187 | Vespertilio tenuidorsalis.-................- 97 
ViPS DEMUILO MIS CUSse = sea ae eet e ee rar 1121) Wespertilio tessela tuscan =< aero 183, 143 
Vespertilio georgianus ,.-.--.--.--..-..--- 121, 189") “Vespertilio mrsimtst oe. aero eee 112, 185 wu 
-Vespertilio gryphus .....-.--- 72, 75, 104, 112, 127, 188 | Vespertilio villosissimus.............-....- 143 + 
Vespertilio gryphus lucifugus -.---.-.+------ 78. || VeSpertilionvaroind ants! oy. aa ee 189: 
Vespertilio humeralis.-.--.---.-.----.----- 163m) VieSPerullio vol sms a= eee - eam eer eee 94.07, 
Vespertilio lasiurus .---.---. cottece eet eeeee 143 | Vespertilio yamanensis..........----.-...- cane 
Vespertilio leibii --.--- - Sod ceeysae meee pee ee LODE I MVeSvent Goma preseiee eae eee ane 61, 71, 114, 121, 13.4 
Vespertilio leucogaster.-..-.---- et 87 | Vesperugo abramus. --...-.------------.-.. 

. Vespertilio longicrus....--..-- pee eeerrac er 104 | Vesperugo carolinensis ....------ Sasee soe 114, 121 
Vespertilio lucifugus. --:--------..--2-< 78, 94,184 | Vesperugo hesperus.-.-.--.-..-------------- 128, 192% 
Vespertilio megalotis..........-.-.--------- 183. | Vesperugo merriami .--....-...-----..-.-.- 
Vespertilio melanorhinus ..-.--.--..------- 91 ) Vesperugo noctivagans .....-.------.--.--. 
Vespertilio melanotis-..........-...-------- 1837) AVES POCUS ease see eee eee eee 71,111 
Vespertilio nitidus macropus ......---.---. 100))|' Wespergs cubamits! seem a er eee eee 132 
Vespertilio monachus. ....---.----.------- 143, 183 | Vesperus georgianus .-..-.-..------------- 
Vespertilio montanus ..-.------.---- te aes 190 | Vesperus merriami.--...-----.-- Sneeeeeeine 
Vespertilio monticola <--.....-..2--.------ 121,189 | Vesperusserotinus..--.-.--.--2----:------- 

(Mies OMG O UTS rept ee 97 | Vesperus serotinus fuscus..-.------------- 
Wesperiliomuricola -- 22. cs see serra eee 71 | villosissimus, Vespertilio .-.....-----.-..-- 
Vespertilio murinus ..-.-- eee eee 76, 122,188 | Virginian bat .....--....------------+--+--- 
Vespertilio mystacinus........-.¢.-.-.---.- 72 |. virginianus, Vespertilio. -..-.--.--.--+.---- 
WES PERL OMY S bak eae pital clear tere 183,\| Volans, Vespertilioy === 5 esis eesee eee 
Wespertiltomattererii: 2 sees oso eee f2. |) waterhousil, Macrotus = seem e= === -- 34, i? 
Vespertilio nigricans. ..........-.2.0.------ 96 | yumanensis, Vespertilio......-..--..-----.- 
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